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Art54 Description** 
Art56 Description 

In a further refinement, multiple Artcams as previously described are interconnected via their USB ports 
so as to provide a cascading of imaging effects. Through suitable programming of the internal computer portions 
of each Artcam, a cascading of imaging effects can be achieved. 

The preferred arrangement is as illustrated in Fig. 315 wherein a series of Artcams, e.g. 6802, 6803, 6804, 
are interconnected 6805 via their USB ports. Each Artcam 6802, 6803, 6804 is provided with a corresponding 
Artcard 6807, 6808, 6809 having a suitable image manipulation program stored thereon. Further, the instructions 
for utilization in a network environment can be provided on the Artcard 6807, 6808, 6809. The image 6810 
sensed by the Artcam 6802 is then manipulated by the manipulation program on Artcard 6807 with the result 
being forwarded 6805 to Artcam device 6803 which applies the image manipulation function provided on Artcard 
6808 producing a corresponding output which is forwarded to the next Artcam in the series. The chained Artcam 
has been modified so as to have two USB ports for this purpose. The final Artcam 6804 applies its Artcard 
manipulation stored on Artcard 6809 for producing output 6812 which is a conglomeration of each of the previous 
image manipulations. 

The arrangement 6801 on Fig. 315 thereby provides the opportunity to apply multiple effects to a single 
sensed image. Of course, a number of further refinements are possible. For example, each Artcam could print out 
its own manipulated image in addition to forwarding the image to the next Artcam in the series. Additionally, 
splitting of paths where one Artcam outputs to two different downstream Artcams which result in different final 
images being output could also be provided. Additionally, loops, etc., could be utilized. 
Art57 Description 

In a further refinement, the technologies as disclosed are adapted to be incorporated into a set of 
binocular glasses such that images can be printed out on demand by a user of the binocular glasses. Turning 
initially to Fig. 316, there is illustrated an example of the binocular glasses system. The glasses 6901 can be of a 
known type having been modified in accordance with the principles of the present invention. The glasses can 
include the usual optical lensing systems having lensing inputs 6902, 6903. The two lensing systems being 
mounted to a connector plate 6906 via hinging systems 6904, 6905. The arrangement being substantially 
conventional. 

The first optical system 6902 includes a beam splitter device 6908 which splits the optical path 6909 of 
light entering the optical system 6902 into two paths 6910, 691 1 . A first path 6910 is projected onto a side 
mounted CCD system 6914. The second optical path 691 1 continues out to the eye piece 6915. The beam splitter 
6908 results in an attenuation of the output intensity of ray 691 1. Therefore, a corresponding attenuation filter 
6918 can be also provided so as to match the attenuation of the beam splitter 6908 within the optical system 6903. 

The CCD imaging device 6914 therefore images the same scene which is viewed by the optical system 
6902. The CCD device 6914 is interconnected to a processing system mounted on printed circuit board 6920 
which can contain an Artcam central processor and memory devices. The Artcam central processor device 
includes significant image processing capabilities and operates to control the CCD device so as to capture an 
image and print out the image utilizing a print head mechanism 6923, the printer utilizing an ink jet printing device 
so as to eject ink on to print media which can comprise a "paper" film (really a suitable polymer) which is supplied 
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from a detachable disposable print roll 6925 which includes printing media and printing inks. The print roll 6925 
is encased within housing 6926 which also includes a detachable battery 6927 located within a suitable housing. 

Upon a user depressing a button 6919, the Artcam central processing device activates the CCD 6914 to 
capture the imaged scene. The image captured by the CCD device 6914 is processed by the ACP processor and 
forwarded to print head 6923 for immediate printing out so as to provide an immediate permanent record of the 
imaged scene. The print head again being as previously described. 

A number of modifications can be carried out to a further refinement. For example, a USB port could be 
provided, interconnected to the Artcam central processor such that image processing algorithms can be preloaded 
down to the binoculars 6901 and a series of buttons provided for the activation of the routines. The routines can 
include various image enhancement operations etc. Additionally, the output image could be modified in many 
different ways so as to enhance features of the image. The image could be further enhanced by the placing of 
associated information such as the time of day and location automatically on the image. Additionally, the 
binoculars could be interconnected to a global positioning system (GPS) such that the coordinates of the observer 
are also printed immediately on the output image. Additionally, other options such as providing range finding 
facilities for locating of objects and displaying information related to the located objects on the output image could 
be provided. 
Art58 Description** 
Art59 Description 

In a further refinement, the technologies as disclosed are utilized to provide fault tolerant data arrays on a 
card surface with each new data array being updated by means of rewriting the data in another fault tolerant array. 

Turning initially to Fig. 3 1 7, there is shown a card 7101 after it has been fully utilized in the writing of 
data arrays, eg. 7102 written on the surface thereof. Each of the data arrays, eg. 7102 can encode approximately 
20 KB of information with an array of 64 data blocks to been shown on the surface of card 7101. Of course, other 
arrangements are possible having either less or greater amounts of data written within each data block, eg. 7102. 
Initially, the card 7101 has no data blocks written on it. Alternatively, perhaps a single utilization data block is 
written on the surface of the card. 

Turning now to Fig. 318, there is illustrated a second card 7105 which has been "updated" twelve times 
with a current data block 7106 being the final data block written. Hence, each card, eg. 7105 is utilized a number 
of times such that it can be updated in accordance with the number of data blocks provided in the fully determined 
format of the card 7 1 05. 

Turning now to Fig. 319, there is illustrated the structure of a single data block, eg. 7108 which can 
comprise a scale down version of the "Artcam" technology. The data block 7108 consists of a data area 7109 
which contains an array of printed dots having a one pixel wide border in addition to a series of clock marks along 
the border (not shown). Along the edges of the data area 7109 are targets 71 10 which are provided so as to assist 
in locating and reading the data area 7109. The structure of each target 71 10 can be as illustrated in Fig. 320 with 
a large black area surrounding a single white dot. Of course, other structure formats may be possible. The targets 
7 1 1 0 are provided so as to accurately locate the data area 7 1 09. The targets 7 1 1 0 are further provided so that they 
may be accurately sensed and accurate position information derived. 
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Turning now to Fig. 321, there is illustrated a card reading and writing apparatus 7120 with Fig. 322 
showing an enlargement of the essential parts of Fig. 321. The apparatus 7120 includes a slot 7121 for the 
insertion of a card 7122 on which is to be printed information. A number of pinch rollers, eg. 7123, 7124 control 
the movement of the card across a printhead 7125 and a linear CCD scanner 7126. The scanner 7126 is 
responsible for scanning the data passing underneath it. In Fig. 322, there is illustrated an enlarged view of the 
arrangement of the printhead 7125 and CCD scanner 7126 with respect to the inserted card 7122. 

Turning now to Fig. 323, there is illustrated schematically the arrangement for insertion of the card 7122 
into the CCD reader such that the CCD reader operates to forward the card 7122 past the CCD reader 7126 so that 
the information stored on the card 7122 can be decoded by an Artcam central processor unit attached to the CCD 
reader 7126. When it is desired to eject the card 7122 from the card reader, a determination is made whether it is 
necessary to write a new block to the card. The new block's location will be known from the previously scanned 
CCD data. The ejection of the card is begun as illustrated in Fig. 324 moving the card across printhead 7125 and 
CCD scanner 7126. The scanner 7126 monitors a current location of the card 7122 and in turn causes the 
printhead 7125 to eject drops when required as illustrated in Fig. 325 wherein the square 7128 is updated with the 
new data. The card is then ejected from the card reading/writing apparatus (Fig. 321) in the normal manner 
similar to that of a floppy disc or the like. The card can then continue to be utilized until all the data spaces are 
filled out in which case a new card can be produced. 

It will be therefore evident that the utilization of the foregoing card system provides for an effective and 
inexpensive form for the distribution of information in that the cards can be inexpensively produced and utilized in 
a flexible manner to distribute information. 

Turning now to Fig. 326, there is illustrated a schematic functional block diagram of the different 
functional blocks utilized in the Artcard reader. The printhead 7125 and the linear CCD 7126 operate under the 
control of a suitably programmed Artcam central processor chip 7130. The ACP 7130 includes associated 
memory 7 1 3 1 for the storage of scanned data and other data and programs. The ACP further includes facilities for 
motor control activation of various motors 7132 utilized in the operation of the pinch rollers. Of course, other 
control buttons, etc. can be provided in accordance with requirements. The utilization of such an arrangement 
provides for a system which allows for the ready monitoring and updating of information stored on a cards 
surface. 

Art60 Description 

In a further refinement, an Artcard photo and vending machine is provided which enables a user to 
construct their own Artcard on demand. The vending machine can be constructed in a similar manner to the usual 
photo vending machines however, this is not essential with the only requirement being significant computational 
resources provided for the creation of automatic Artcards within a given time. 

Turning initially to Fig. 327, there is illustrated schematically the functional components of a further 
refinement 7201. A further refinement 7201 can include a high resolution scanner 7202 for the scanning in of a 
user's example photo 7203. The scanner 7202 is again optional and allows users to manipulate their own photos to 
provide an added degree of realism to the Artcard production system. The photo 7203 scanned by scanner 7202 is 
forwarded to the core computer system 7204 which can comprise a high end PC type computer with a suitable 
operating system and programs. The computer 7204 is responsible for storage of the scanned photos and for the 



WO 99/04368 



PCT/AU98/00544 



-363- 

control of a photo printer and Artcard printer 7205. The photo printer and Artcard printer 7205 is preferably able 
to print on both sides of an output print media and can utilize printing technologies as previously disclosed. The 
printer 7205 outputs a manipulated version of user's photo 7206 in addition to a corresponding Artcard 7207 
(being printed on both surfaces) which contains encoded instructions for the image processing manipulation of the 
photo 7203 in order to produce the photo 7206. The encoded instructions being output in an Artcard format. 

The computer system 7204 also includes a user interface 7209 which can be of a standard touch screen 
type user interface. The computer system also controls or incorporates a payment system 7210 which can 
comprise a standard coin or note payment system or could also comprise a credit card payment system with 
appropriate network connections to a credit card service provider for authorisation of transactions. Additionally, 
EFTPOS facilities might be provided. 

A user inserts their photo 7203 in a scanner slot 7202 and the photo is scanned stored and subsequently 
ejected. Subsequently, the user interrogates the user interface 7209 which can be located inside the "photo booth". 
The user interface 7209 can contain instructions initially for entry of money in the payment system 7210. 
However, the core of the user interface 7209 is in the creation of a wide range of Artcards by means of the touch 
screen facility. 

An example of a suitable user interface is that depicted in Fig. 328. The core user interface can consist of 
presenting a user with a large number of sample thumbnail images 7213 which have been manipulated in 
accordance with methods which will be discussed hereinafter. Initially, the image manipulation 7213 may be 
divided by subject areas, for example, corporate, birthdays, seasonal events, types of manipulations etc. The user 
is instructed to choose by means of the touch sensitive screen a particular image, e.g. 7213 which they like. If no 
such image exists, the user can choose a arrow button 7214 which provides a further array of manipulations on a 
current level. When the user chooses an image 7213, this image is utilized in the production of further alternatives 
which have a similar "theme" to the chosen image and present a series of alternative manipulations. The user is 
able to then continue choosing images from the selected variations. 

Desirable images can be saved using a save button 7217 and the user interface provides for the viewing of 
saved choices 7218 along side the current array. Navigation buttons 7215 and 7216 provide for alternative forms 
of navigation with the button 7215 going back to a previous screen and the button 7216 returning the user to a 
higher level. In this way, the user is able to navigate through a wide range of Artcards so as to produce their own 
particular customised requirements. In this way, unique artistic creative endeavours can be encouraged for the 
production of unique Artcards. 

The production of such a wide range of Artcards relies upon the utilization of genetic algorithm 
techniques to provide the user with the role of the creator in the production process. Turning now to Fig. 329, 
there is illustrated an example of the software layout of the application running on the computer system of Fig. 
327. The software layout 7220 includes a genetic pool 7221 of possible image manipulations and theme 
manipulations which can be applied to a particular image. This genetic pool is utilized by a genetic algorithm core 
7222 for the creation of new species. For an introduction to the field of genetic algorithms standard text, e.g. 
"Genetic Algorithms" by Golberg, in addition to the latest proceedings in this field. Alternatively, the field of 
genetic programming could be utilized and, in this respect, reference to the standard works by Koza entitled 
"Genetic Programming". 
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The genetic algorithm core can also utilize the users' choices 7223 in the creation of new suitable images. 
The output of the genetic algorithm core can comprise suitable proposed new images which are then forwarded to 
a user interface module 7225 for display on the touch screen display. 

Returning again to Fig. 328, once a user has found a desirable selection, an accept button 7219 can be 
activated which results in the user payment being required and accepted and which in turn results in the computer 
system 7204 (Fig. 327) instructing the printer 7205 to output the image 7206 in addition to the series of image 
manipulations on the Artcard 7207 for utilization by a user in other devices which accept Artcards 7207 (for 
example, the aforementioned Artcam devices). 

It would therefore be readily evident to the person skilled in the art that a further refinement provides for 
a system for creating complex personalised customisable images which can then be independently utilized by 
users. The utilization of multiple images results in a significant combinatorial explosion of possible Artcards 
which can in turn lead to a significant personalisation. 

Of course, many other types of core techniques could be utilized in the construction of the images. For 
example, other non-genetic techniques may be suitable. In a worst case, each image choice could be manually 
prepared. Further other suer interface facilities could be provided. Additionally, the present invention can be 
implemented in a non vending machine environment such as on a standard computer system. 

The operation of a further refinement allows for the significant expression of personal creativity and, it is 
envisaged, that individual creations by Artists may themselves take on a significant value in providing an Artcard 
"series" of a individual artist etc. 
Art61 Description** 
Art62 Description 

The basics of the aforementioned Artcam arrangement are indicated in schematic form 7401 in Fig. 330. 
The arrangement includes a CCD sensor 7402 for sensing an image or scene. Additionally, an Artcard reader 
sensor 7403 is provided for sensing the reading of an Artcard 7408 upon which is encoded image manipulation 
algorithms for manipulation for the sensed image. Both the CCD sensor 7402 and Artcard reader 7403 are 
interconnected to an Artcard central processing unit (ACP) 7404 which provides complex computational power for 
manipulation of the sensed image. Additionally, a memory unit 7405 is provided for the storage of images, sensed 
data, programs etc. Interconnected to the ACP 7404 is a print head 7406 for the printing out of final photos 7407 
on print media supplied from an internal print roll. 

In a further refinements, a unique series of Artcards 7408 are provided for insertion into Artcard reader 
7403 for the unique modified control of the Artcam central processor 7404. A first example is as illustrated with 
reference to Figs. X2 and Fig. 332 and provides for the utilization of multiple Artcards so as to provide 
overlapping or multiplicative image effects. A suitable replicative Artcard is as illustrated 7410 in Fig. 332 which 
contains on one surface thereof instructions on how to operate the camera device so as to cause the effects to be 
combined. The Artcard 7410 contains, on the second surface thereof, instructions for the operation of the Artcam 
device so as to cause the combining effect. Turning to Fig. 331, there is illustrated an example of the operation of 
the repetition card so as to produce combined effects. The Artcam system will have a sensed or stored image 7412 
of a particular scene. The first step is to insert a repetition card 7413 which contains a code to modify the 
operation of the Artcam system so as to enter a repetition mode. Next, a first Artcard 7414 is inserted in the 
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Artcard reader which results in a first effect 7415 being applied to the image in accordance with the instructions on 
the Artcard 7414. Next, the repetition card is again inserted 7416 followed by a second Artcard 7417 which, 
produces a second effect 7418 which can be, for example, be the placement of a text message on the image 7418. 
Next, the repetition card is again inserted 7419 before a third Artcard 7420 is inserted so as to provide a further 
effect in the image 7421. The process of Fig. 33 1 can be iteratively continued in accordance with requirements so 
as to produce a desired output image. In this way, the apparatus previously described can be utilized with an 
increased flexibility for the production of combined effects from single effect Artcards. Further, the user interface 
provided is simple and effective for the production of combined effects. Of course, many modifications can be 
provided. For example, in an alternative embodiment, the repetition card may only be inserted once and then a 
series of Artcards is inserted subsequent to the repetition card being inserted with the system resilient after 
printout. 

Turning now to Fig. 333, there is illustrated an alternative Artcard 7430 which is provided for internal 
testing of the Artcam system. Each Artcam system can be provided with a number of internal test routines which 
are stored in the internal ROM of the Artcam system. The test can be accessed by specialised function calls in the 
interpretive language provided within the Artcam central processor. The routines can be Artcam device specific 
and can, for example, include: 

the printing out of test patterns to determine the operational state of the print head; 

the printing out of test patterns which result in the operational manipulation of the print head (for 
example, printing all black) so as to clean nozzles and to set up nozzle arrangements which result in improved 
operation of the print head; 

test patterns can be printed for later analysis so as to show the effectiveness of the operation of the print 

head; 

Turning to Fig. 334, there is illustrated an example test output 7435 which can include various 
informative internal data 7436 in addition to the printing out of test patterns 7437. The test patterns 7437. The 
test patterns 7437 can later be examined by means of automated or manual methods to determine any problems 
which may exist with the camera system. A further refinement can be implemented through the utilization of hard 
wired software routines programmed in the Artcam device and stored in ROM memory. 

Of course, many refinements can be envisaged in that the routines can be updated and changed from 
model to model and the number of tests is virtually unlimited. In this way, the operation of the camera device can 
be modified in accordance with the inserted card. 
Art63 Description** 
Art64 Description 

In a further refinement a magnetic sensitive print media material is utilized for the recording of an audio 
message on the back of an output photograph. The Artcam device is altered so as to include a magnetic recording 
device which can comprise an array of magnetic recorders covering a whole surface of the photograph or alternatively, 
a magnetic strip can be provided wherein, for example, a central portion of the photograph is magnetically sensitive. 
The Artcam devices are further provided with the ability to record an audio message for later playback. 

In a further refinement, the Artcam device is suitably modified so as to equip it with a microphone device 
and associated recording technologies. When a picture is taken, the opportunity is provided to record either the 
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surrounding sound environment or a message associated with the image. The print media or film is pretreated so 
as to make it magnetically sensitive in a similar manner to that provided by tape media. The recording can be over 
the whole back surface of the output photo or alternatively a magnetically sensitive strip may be provided. The 
recorded audio is stored on the back of the output photograph in an encoded format, the encoding preferably being 
of a highly digital resilient form. The recorded audio provides a permanent audio record associated with the 
corresponding photograph. Subsequently, a playback apparatus is provided for scanning the encoded audio and 
decoding this information. 

Turning now to Fig. 335, there is illustrated, in schematic form a further refinement 7601 which includes 
the arrangement as previously described wherein an image 7602 is sensed via a CCD sensor 7603 and forwarded 
to an Artcam central processor 7604. The Artcam central processor 7604 can store the image in memory 7605 
which preferably comprises a high speed RAMBUS (Trade Mark) interfaced memory. The Artcam central 
processor 7604 is also responsible for controlling the operation of a printhead 7606 for the printing out of full 
color photographs, eg. 7607, so as to provide for instant images on demand in addition to the magnetic recording 
head 7616, for recording on the back of the photo. 

In a further refinement, the camera arrangement 7601 is also supplied with a sound chip 7610 which 
interfaces via RAMBUS bus 761 1 to memory 7605 under the control of the ACP processor 7604. The sound chip 
7610 can be of a standard or specialised form and can, for example, comprise a DSP processor that takes an 
analogue input 7612 from a sound microphone 7613. Alternatively, with increasing chip complexities (Moore's 
Law), the functionality of sound chip 7610 can be incorporated onto the ACP chip 7604 which preferably 
comprises a leading edge CMOS type integrated circuit chip. It will be readily evident that many other types of 
arrangements can be provided which fall within the scope of the present invention. 

The sound chip 7610 converts the analogue input 7612 to a corresponding digital form and forwards it for 
storage in memory 7605. The recording process can be activated by means of the depressing of a button (not 
shown) on the camera device, the button being under the control of the ACP processor 7604 otherwise it can be 
substantially automatic when taking a photo. The recorded data is stored in the memory 7605. 

Turning now to Fig. 336, the camera arrangement preferably includes a printer device 7606 which 
includes a printhead utilized to print an image on print media 7617 and a magnetic recording head printhead 7616 
being utilized to print information on the back of print output media 7617. Turning now to Fig. 337, there is 
illustrated an example output of a magnetic strip 7618 formed on the back of photo media 7617, the strip being 
recorded on by recording heading 7616 of Fig. 336. The information recorded can include location, date and time 
data with the location data being provided by means of keyboard input or, alternatively, through the utilization of 
attached positioning systems such as GPS or the like. Importantly, on the back of the image 7617 is also recorded 
an encoded form 7622 of the audio information. The format of the encoding can be many and various, however, 
preferably the encoding is provided in a highly fault tolerant manner so as to tolerate errors. The encoding format 
can heavily upon utilization of Reed-Solomon encoding of the data to provide for a high degree of fault tolerance. 

Turning to Fig. 338, when it is desired to "play back" the recorded audio, the photo 7617 is passed 
through a reader device 7626 which includes pinch rollers for pinch rolling the photo 7617 passing a magnetic 
sensor device 7627. 
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Referring now to Fig. 339, there is illustrated in schematic form illustrating the operation of the audio 
reader device 7626 of Fig. 339. The magnetic sensor 7627 is interconnected to a second Artcam central processor 
7628 which is suitably adapted to read and decode the data stored on the back of the photograph. The decoded 
audio information is stored in memory 7632 for playback via a sound processing chip 7633 on speaker 7629. The 
sound processing chip 7633 can operate under the control of the ACP decoder 7628 which in turn operates under 
the control of various user input controls 7633 which can include volume controls, rewind, play and fast forward 
controls etc. 

It can be seen from the foregoing description of a further refinement that there is provided a 
system for the automatic recording of audio associated with an output image so as to provide an audio record 
associated with a photograph. There is also disclosed a audio reader system for reading an image recorded on the 
back of a photograph. It would be appreciated by a person skilled in the art that numerous variations and/or 
modifications any be made to the present invention as shown in the specific embodiment without departing from 
the spirit or scope of the invention as broadly described. For example, the utilization of more complex audio 
recording and playback techniques such as stereo and B-format techniques. 
Art65 Description 

In a further refinement, the aforementioned Artcam device is suitably programmed so as to print out 
"negatives" utilizing the printhead to print out a negative which conforms to a standard Artcard format such that 
the negative can be subsequently utilized by insertion into an Artcard sensor device so as to thereby allow the 
Artcard sensor device to sense the information stored on the "negative" Artcard and print out a corresponding 
photo. 

Turning initially to Fig. 340, there is illustrated, in highly schematic form, a standard Artcam device 7701 
which includes a sensor device 7702 for sensing an image on demand and a card reader sensor 7703 for sensing 
Artcard information. The sensors 7702 and 7703 operate under the control of an Artcam central processor 7704 
which provides significant computational resources for the operation of the Artcam device. The Artcam central 
processor 7704 can include an onboard CPU in addition to a fully vectorisable very long instruction word (VLIW) 
central processor. The ACP 7704 is responsible for processing and decoding the sensed Artcard from Artcard 
reader 7703 in addition to the processing of any captured image 7702. The ACP 7704 interacts with memory 7705 
so as to create a processed image which is printed out via printhead 7706 on to print media provided by an internal 
print roll so as to output a photo 7707. The Artcam system 7701 is designed to be constructed as a fully portable 
camera system having an internal disposable print roll for the provision of printing media and ink which is 
interconnected to printhead 7706 for the printing out of a photo 7707 on demand under the control of ACP 
processor 7704. 

Turning now to Fig. 341, there is illustrated the steps 7710 in the operation of the Artcam system of Fig. 
340 in accordance with a further refinement. In a further refinement, initially, a desired image is captured 771 1 
utilizing a first Artcam device. Next, the captured image is processed so as to provide a highly fault tolerant, 
resilient output data format. The processing can comprise compression of the image, duplicated data, Reed- 
Solomon encoding data in addition to pseudo randomly spreading out to the data over an array of data values. The 
output format can be exactly the same as that provided by "Artcard" devices as discussed previously in with the 
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addition of image compression where necessary. In addition to the Artcard output data, a thumb nail image of the 
sensed image is printed alongside the encoded data. Hence, this forms an Artcard "negative" for printing out 7712. 

The Artcard arrangement can be as illustrated in Fig. 342 with the Artcam device 7701 capturing an 
image 7720 via a CCD sensor 7702 and outputting the result in an Artcam "negative" format 7721 which has the 
encoded highly resilient form of the sensed image 7722 in addition to a thumb nail 7724 of the input image. 
Although not shown in Fig. 342, the output is normally cut along line 7725 by a guillotine within the Artcam 
device 7701. 

The data area 7722 is printed out with a series of border markers, eg. 7727, 7728 along each side border 
of the data area 7722. The markers 7727, 7728 are provided to accurately locate the data area 7722 when it is 
being scanned. Upon printing out of the "negative" 7721, the negative provides a permanent record of the contents 
of an image, similar to that provided by a photo negative which can then be stored in the usual manner of a photo 
negative. When it is desired to output a further, high quality copy of the captured image, the Artcard "negative" is 
inserted 7713 (Fig. 341) into the Artcard reader 7703 of the Artcam device of Fig. 342 wherein the Artcard data is 
decoded in the normal manner so as to provide the original image. The encoded data can include the original 
image and sufficient instructions to cause the image to be printed out by the Artcam device. The sensed card is 
decoded 7714 (Fig. 341) so as to derive the original picture which is subsequently printed out 7715 on demand as 
many times as required so as to provide an output of the sensed image. Hence, a system of providing a copy of the 
sensed image to a high resolution and in a highly resilient form is provided. 

Alternative embodiments can also be constructed. For example, an arrangement can be utilized for 
automatically printing the "negative" data on the back of a photo surface. Such an arrangement is illustrated in 
Fig. 343 where there is shown the back of a photograph 7730 having data encoded area 773 1 in addition to thumb 
nail portion 7732 printed on the back thereon. Hence, the data area 7731 can provide a permanent, highly accurate 
record of the image on the surface of the card 7730. 
Art66 Description 

In a futher refinement, an Artcard printer is provided which includes the ability to output a large number 
of Artcards in accordance with random output requirements. The production printer is interconnected to a network 
with other production printers and an overall computer system substantially controls the network so as to distribute 
Artcards in accordance with predetermined requirements. In this way, Artcard production is controlled so as to 
provide a high degree of flexibility. 

Turning now to Fig. 344, there is illustrated, in somewhat schematic form, a single Artcard production 
printer 7801 . The printer is based around two print heads 7802, 7803 with the print head 7802 for printing images 
on a top surface of the Artcard and the printer 7803 for printing an encoded version of the image manipulation 
instructions on a bottom surface of an Artcard. The print head 7802 can be a three color print head having ink 
supplies 7806. The bottom surface printer 7803 can be a single color print head having a single ink supply 7807. 
The printer 7801 operates under the control of a computer system for the printing out of Artcards on demand. 
After printing, a punch 7809 is provided for punching out the Artcards through a base plate 7810 which are then 
collected 781 1 for distribution. The distribution being in accordance with predetermined regional requirements 
and distribution requirements of the region in which the Artcard printer 7801 is located. 
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Turning now to Fig. 345, there is illustrated the general arrangement of the controlling network 7820 of 
the Artcard distribution system. A series of printer computer devices e.g. 7821 are provided and interconnected 
together over a network 7822 which can take on various forms in accordance with requirements. The network 
7822 and printer computers e.g. 7821 are controlled by a central organising computer 7823 which is responsible 
for the distribution of instructions to print Artcard combinations by the printer computers e.g. 782 1 . The printer 
computers e.g. 7821 can be regionally located in accordance with the requirements and demands. Alternatively, 
the printer computers may be centrally located, however, they are responsible for the distribution to various 
regions or directed to the satisfaction of various requirements. Each printer computer can include a large internal 
cache of Artcards. The cache can be located in memory, disc or on associated CD-ROMs which are distributed 
from time to time to each printer computer. A central organising computer is responsible for distribution of lists of 
Artcards to be printed out by the printer computers. Additionally, new Artcards can be loaded on to the central 
organising computer 7823 and distributed on demand to the associated printer computers e.g. 7821 . The 
distribution taking the form of a cached distribution arrangement. 

Turning to Fig. 346, there is illustrated one form of suitable arrangement 7830 of a printer computer. The 
arrangement 7830 is based around a core computer system 783 1 which can comprise a high end PC type computer 
having significant memory and disc capacity. The computer system 783 1 is interconnected to an Artcard printer 
7832, the printer 7832 being substantially arranged in accordance with the arrangement of Fig. 344. The computer 
system 7831 includes a significant store of cached Artcards 7833 in addition to a network 7834. Hence, lists of 
Artcards to be printed out are forwarded from the central computer to each printer computer for the printing out of 
Artcards. 

It can therefore be seen that, with the arrangement of Fig. 345, the significant combinatorial complexity 
distribution problem can be overcome and in an improved form of distribution system provided. 
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Ink Jet Technologies 

The embodiments of the invention use an ink jet printer type device. Of course many different devices could 
be used. However presently popular ink jet printing technologies are unlikely to be suitable. 

The most significant problem with thermal inkjet is power consumption. This is approximately 100 times 
that required for high speed, and stems from the energy- inefficient means of drop ejection. This involves the rapid 
boiling of water to produce a vapor bubble which expels the ink. Water has a very high heat capacity, and must be 
superheated in thermal inkjet applications. This leads to an efficiency of around 0.02%, from electricity input to drop 
momentum (and increased surface area) out. 

The most significant problem with piezoelectric inkjet is size and cost. Piezoelectric crystals have a very 
small deflection at reasonable drive voltages, and therefore require a large area for each nozzle. Also, each 
piezoelectric actuator must be connected to its drive circuit on a separate substrate. This is not a significant problem at 
the current limit of around 300 nozzles per print head, but is a major impediment to the fabrication of pagewide print 
heads with 19,200 nozzles. 

Ideally, the inkjet technologies used meet the stringent requirements of in-camera digital color printing and 
other high quality, high speed, low cost printing applications. To meet the requirements of digital photography, new 
inkjet technologies have been created. The target features include: 

low power (less than 1 0 Watts) 

high resolution capability (1,600 dpi or more) 

photographic quality output 

low manufacturing cost 

small size (pagewidth times minimum cross section) 
high speed (< 2 seconds per page). 

All of these features can be met or exceeded by the inkjet systems described below with differing levels of 
difficulty. 45 different inkjet technologies have been developed by the Assignee to give a wide range of choices for 
high volume manufacture. These technologies form part of separate applications assigned to the present Assignee as 
set out in the table below. 

The inkjet designs shown here are suitable for a wide range of digital printing systems, from battery powered 
one-time use digital cameras, through to desktop and network printers, and through to commercial printing systems 

For ease of manufacture using standard process equipment, the print head is designed to be a monolithic 0.5 
micron CMOS chip with MEMS post processing. For color photographic applications, the print head is 100 mm long, 
with a width which depends upon the inkjet type. The smallest print head designed is IJ38, which is 0.35 mm wide, 
giving a chip area of 35 square mm. The print heads each contain 19,200 nozzles plus data and control circuitry. 

Ink is supplied to the back of the print head by injection molded plastic ink channels. The molding requires 
50 micron features, which can be created using a lithographically micromachined insert in a standard injection 
molding tool. Ink flows through holes etched through the wafer to the nozzle chambers fabricated on the front surface 
of the wafer. The print head is connected to the camera circuitry by tape automated bonding. 
Cross-Referenced Applications 

The following table is a guide to cross-referenced patent applications filed concurrently herewith and discussed 
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hereinafter with the reference being utilized in subsequent tables when referring to a particular case: 



Docket No. 


Reference 


Title 


IJ01US 


IJ01 


Radiant Plunger Ink Jet Printer 


IJ02US 


IJ02 


Electrostatic Ink Jet Printer j 


IJ03US 


IJ03 


Planar Thermoelastic Bend Actuator Ink Jet 


IJ04US 


IJ04 


Stacked Electrostatic Ink Jet Printer 


IJ05US 


IJ05 


Reverse Spring Lever Ink Jet Printer 


IJ06US 


IJ06 


Paddle Type Ink Jet Printer 


IJ07US 


IJ07 


Permanent Magnet Electromagnetic Ink Jet Printer 


IJ08US 


IJ08 


Planar Swing Grill Electromagnetic Ink Jet Printer | 


IJ09US 


IJ09 


Pump Action Refill Ink Jet Printer 


IJ10US 


IJ10 


Pulsed Magnetic Field Ink Jet Printer 


IJ11US 


IJ11 


Two Plate Reverse Firing Electromagnetic Ink Jet Printer 


IJI2US 


IJ12 


Linear Stepper Actuator Ink Jet Printer 


IJ13US 


IJ13 


Gear Driven Shutter Ink Jet Printer 


IJ14US 


IJ14 


Tapered Magnetic Pole Electromagnetic Ink Jet Printer 


IJ15US 


IJ15 


Linear Spring Electromagnetic Grill Ink Jet Printer | 


IJ16US 


IJ16 


Lorenz Diaphragm Electromagnetic Ink Jet Printer 


IJ17US 


IJ17 


PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer 


IJ18US 


IJ18 


Buckle Grip Oscillating Pressure Ink Jet Printer j 


IJ19US 


IJ19 


Shutter Based Ink Jet Printer 


IJ20US 


IJ20 


Curling Calyx Thermoelastic Ink Jet Printer j 


IJ21US 


IJ21 


Thermal Actuated Ink Jet Printer 


IJ22US 


IJ22 


Iris Motion Ink Jet Printer 


IJ23US 


IJ23 


Direct Firing Thermal Bend Actuator Ink Jet Printer 


IJ24US 


IJ24 


Conductive PTFE Ben Activator Vented Ink Jet Printer 


IJ25US 


IJ25 


Magnetostrictive Ink Jet Printer 


IJ26US 


IJ26 


Shape Memory Alloy Ink Jet Printer 


IJ27US 


IJ27 


Buckle Plate Ink Jet Printer j 


IJ28US 


IJ28 


Thermal Elastic Rotary Impeller Ink Jet Printer 


IJ29US 


IJ29 


Thermoelastic Bend Actuator Ink Jet Printer 


IJ30US 


IJ30 


Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer 


IJ31US 


IJ31 


Bend Actuator Direct Ink Supply Ink Jet Printer 


IJ32US 


IJ32 


A High Young's Modulus Thermoelastic Ink Jet Printer 


IJ33US 


IJ33 


Thermally actuated slotted chamber wall ink jet printer ! 


IJ34US 


IJ34 


Ink Jet Printer having a thermal actuator comprising an external coiled spring j 


IJ35US 


IJ35 


Trough Container Ink Jet Printer j 


IJ36US 


IJ36 


Dual Chamber Single Vertical Actuator Ink Jet 


IJ37US 


IJ37 


Dual Nozzle Single Horizontal Fulcrum Actuator Ink Jet 


IJ38US 


IJ38 


Dual Nozzle Single Horizontal Actuator Ink Jet 


IJ39US 


IJ39 


A single bend actuator cupped paddle ink jet printing device j 


IJ40US 


IJ40 


A thermally actuated ink jet printer having a series of thermal actuator units 


IJ41US 


IJ41 


A thermally actuated ink jet printer including a tapered heater element 


IJ42US 


IJ42 


Radial Back-Curling Thermoelastic Ink Jet 


IJ43US 


IJ43 


Inverted Radial Back-Curling Thermoelastic Ink Jet 


IJ44US 


IJ44 


Surface bend actuator vented ink supply ink jet printer j 


IJ45US 


IJ45 


Coil Acutuated Magnetic Plate Ink Jet Printer 



Tables of Drop-on-Demand Inkjets 

Eleven important characteristics of the fundamental operation of individual inkjet nozzles have been 
identified. These characteristics are largely orthogonal, and so can be elucidated as an eleven dimensional matrix. 
Most of the eleven axes of this matrix include entries developed by the present assignee. 
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The following tables form the axes of an eleven dimensional table of inkjet types. 
Actuator mechanism (18 types) 
Basic operation mode (7 types) 
Auxiliary mechanism (8 types) 

Actuator amplification or modification method (17 types) 
Actuator motion (19 types) 
Nozzle refill method (4 types) 

Method of restricting back-flow through inlet (10 types) 
Nozzle clearing method (9 types) 
Nozzle plate construction (9 types) 
Drop ejection direction (5 types) 
Ink type (7 types) 

The complete eleven dimensional table represented by these axes contains 36.9 billion possible 
configurations of inkjet nozzle. While not all of the possible combinations result in a viable inkjet technology, many 
million configurations are viable. It is clearly impractical to elucidate all of the possible configurations. Instead, 
certain inkjet types have been investigated in detail. These are designated IJ01 to IJ45 above. 

Other inkjet configurations can readily be derived from these 45 examples by substituting alternative 
configurations along one or more of the 1 1 axes. Most of the IJ01 to IJ45 examples can be made into inkjet print 
heads with characteristics superior to any currently available inkjet technology. 

Where there are prior art examples known to the inventor, one or more of these examples are listed in the 
examples column of the tables below. The IJ01 to IJ45 series are also listed in the examples column. In some cases, a 
printer may be listed more than once in a table, where it shares characteristics with more than one entry. 

Suitable applications include: Home printers, Office network printers, Short run digital printers, Commercial 
print systems, Fabric printers, Pocket printers, Internet WWW printers, Video printers, Medical imaging, Wide format 
printers. Notebook PC printers, Fax machines. Industrial printing systems, Photocopiers, Photographic minilabs etc. 

The information associated with the aforementioned 1 1 dimensional matrix are set out in the following 

tables. 
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Ink Jet Printing 

A large number of new forms of ink jet printers have been developed to facilitate alternative ink jet 
technologies for the image processing and data distribution system. Various combinations of ink jet devices can be 
included in printer devices incorporated as part of the present invention. Australian Provisional Patent Applications 
5 relating to these ink jets which are specifically incorporated by cross reference include: 



A ncf v«o lion 

/y us i r<t lid n 
Provisional 
Number 


r lung udie 


Tit I» 

i Hie 


PO8066 


15-Jul-97 


Image Creation Method and Apparatus (IJ01) 
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Image Creation Method and Apparatus (IJ02) 
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Ink Jet Manufacturing 

Further, the present application may utilize advanced semiconductor fabrication techniques in the 
construction of large arrays of ink jet printers. Suitable manufacturing techniques are described in the following 
5 Australian provisional patent specifications incorporated here by cross-reference: 
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A Method of Manufacture of an Image Creation Apparatus (IJM01) 
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A Method of Manufacture of an Image Creation Apparatus (IJM02) 
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A Method of Manufacture of an Image Creation Apparatus (IJM03) 
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A Method of Manufacture of an Image Creation Apparatus (IJM04) 
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A Method of Manufacture of an Image Creation Apparatus (IJM05) 
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A Method of Manufacture of an Image Creation Apparatus (IJM06) 


PO8055 
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A Method of Manufacture of an Image Creation Apparatus (IJM07) 
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A Method of Manufacture of an Image Creation Apparatus (IJM08) 
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A Method of Manufacture of an Image Creation Apparatus (IJM09) 
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A Method of Manufacture of an Image Creation Apparatus (IJM10) 
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A Method of Manufacture of an Image Creation Apparatus (IJM1 1) 
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A Method of Manufacture of an Image Creation Apparatus (IJM12) 


PO8060 
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A Method of Manufacture of an Image Creation Apparatus (IJM13) 


PO8059 
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A Method of Manufacture of an Image Creation Apparatus (IJM14) 


PO8073 


15-Jul-97 


A Method of Manufacture of an Image Creation Apparatus (IJMI5) 


PO8076 
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A Method of Manufacture of an Image Creation Apparatus (IJM16) 
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A Method of Manufacture of an Image Creation Apparatus (IJM17) 
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A Method of Manufacture of an Image Creation Apparatus (IJM18) 


PO8050 
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A Method of Manufacture of an Image Creation Apparatus (IJM19) 


PO8052 
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A Method of Manufacture of an Image Creation Apparatus (IJM20) 


PQ7948 
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A Method of Manufacture of an Image Creation Apparatus (IJM21) 
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A Method of Manufacture of an Image Creation Apparatus (IJM22) 
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A Method of Manufacture of an Image Creation Apparatus (IJM26) 
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A Method of Manufacture of an Image Creation Apparatus (IJM30a) 
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A Method of Manufacture of an Image Creation Apparatus (IJM42) 
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A Method of Manufacture of an Image Creation Apparatus (IJM43) 
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A Method of Manufacture of an Image Creation Apparatus (IJM44) 
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A Method of Manufacture of an Image Creation Apparatus (IJM45) 
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Fluid Supply 

Further, the present application may utilize an ink delivery system to the ink jet head. Delivery systems 
relating to the supply of ink to a series of ink jet nozzles are described in the following Australian provisional patent 
specifications, the disclosure of which are hereby incorporated by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


PO8003 


15-Jul-97 


Supply Method and Apparatus (Fl) 


PO8005 


15-Jul-97 


Supply Method and Apparatus (F2) 


PO9404 


23-Sep-97 


A Device and Method (F3) 



MEMS Technology 



Further, the present application may utilize advanced semiconductor microelectromechanical techniques in 
the construction of large arrays of ink jet printers. Suitable microelectromechanical techniques are described in the 
following Australian provisional patent specifications incorporated here by cross-reference: 
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Filing Date 


Title 


P07943 


15-Jul-97 


A device (MEMS01) 


PO8006 


15-Jul-97 


A device (MEMS02) 
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A device (MEMS03) 
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15-Jul-97 


A device (MEMS04) 


PO8010 


15-Jul-97 


A device (MEMS05) 
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15-Jul-97 


A device (MEMS06) I 


P07947 


15-Jul-97 


A device (MEMS07) 


P07945 


15-Jul-97 


A device (MEMS08) 


P07944 


15-Jul-97 


A device (MEMS09) 


P07946 


15-Jul-97 


A device (MEMS10) 


P09393 


23-Sep-97 


A Device and Method (MEMS1 1) 


PP0875 


12-Dec-97 


A Device (MEMS12) 


PP0894 


12-Dec-97 


A Device and Method (MEMS 13) 
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IR Technologies 

Further, the present application may include the utilization of a disposable camera system such as those 
described in the following Australian provisional patent specifications incorporated here by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


PP0895 


12-Dec-97 


An Image Creation Method and Apparatus (IR01) 


PP0870 


12-Dec-97 


A Device and Method (IR02) 


PP0869 


12-Dec-97 


A Device and Method (IR04) 


PP0887 


12-Dec-97 


Image Creation Method and Apparatus (IR05) 


PP0885 


12-Dec-97 


An Image Production System (IR06) 


PP0884 


12-Dec-97 


Image Creation Method and Apparatus (IR10) 


PP0886 


12-Dec-97 


Image Creation Method and Apparatus (IR12) 


PP0871 


12-Dec-97 


A Device and Method (IR13) 


PP0876 


12-Dec-97 


An Image Processing Method and Apparatus (IR14) 


PP0877 


12-Dec-97 


A Device and Method (IR16) 


PP0878 


12-Dec-97 


A Device and Method (IR17) 


PP0879 


12-Dec-97 


A Device and Method (IR1 8) 


PP0883 


12-Dec-97 


A Device and Method (IR19) 


PP0880 


12-Dec-97 


A Device and Method (IR20) 


PP0881 


12-Dec-97 


A Device and Method (IR21) 



5 

DotCard Technologies 

Further, the present application may include the utilization of a data distribution system such as that 
described in the following Australian provisional patent specifications incorporated here by cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


PP2370 


16-Mar-98 


Data Processing Method and Apparatus (DotOl) 


PP2371 


16-Mar-98 


Data Processing Method and Apparatus (Dot02) 
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Artcam Technologies 

Further, the present application may include the utilization of camera and data processing techniques such as 
an Artcam type device as described in the following Australian provisional patent specifications incorporated here by 
cross-reference: 



Australian 
Provisional 
Number 


Filing Date 


Title 


P07991 


15-Jul-97 


Image Processing Method and Apparatus (ART01) 


PO8505 


ll-Aug-97 


Image Processing Method and Apparatus (ARTOla) 


P07988 


15-Jul-97 


Image Processing Method and Apparatus (ART02) 


P07993 


15-Jul-97 


Image Processing Method and Apparatus (ART03) 


PO8012 


15-Jul-97 


Image Processing Method and Apparatus (ART05) 


PO8017 


15-Jul-97 


Image Processing Method and Apparatus (ART06) 


PO8014 


15-Jul-97 


Media Device (ART07) 


PO8025 


15-Jul-97 


Image Processing Method and Apparatus (ART08) 


PO8032 


15-Jul-97 


Image Processing Method and Apparatus (ART09) 


P07999 


15-Jul-97 


Image Processing Method and Apparatus (ART10) 


P07998 


15-Jul-97 


Image Processing Method and Apparatus (ART1 1) 


PO8031 


15-Jul-97 


Image Processing Method and Apparatus (ART12) 


PO8030 


15-Jul-97 


Media Device (ART13) 


P08498 


ll-Aug-97 


Image Processing Method and Apparatus (ART14) 


P07997 


15-Jul-97 


Media Device (ART15) 


P07979 


15-Jul-97 


Media Device (ART 16) 


PO8015 


15-Jul-97 


Media Device (ART 17) 


P07978 


15-Jul-97 


Media Device (ART18) 
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Data Processing Method and Apparatus (ART19) 
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Data Processing Method and Apparatus (ART20) 
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Media Processing Method and Apparatus (ART21) 
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Image Processing Method and Apparatus (ART22) 
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Image Processing Method and Apparatus (ART23) 
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Image Processing Method and Apparatus (ART24) 


P07938 


15-Jul-97 


Image Processing Method and Apparatus (ART25) 


PO8016 


15-Jul-97 


Image Processing Method and Apparatus (ART26) 


PO8024 


15-Jul-97 


Image Processing Method and Apparatus (ART27) 


PO7940 


15-Jul-97 


Data Processing Method and Apparatus (ART28) 


P07939 


15-Jul-97 


Data Processing Method and Apparatus (ART29) 


PO8501 


1 l-Aug-97 


Image Processing Method and Apparatus (ART30) 


PO8500 


1 l-Aug-97 


Image Processing Method and Apparatus (ART31) 


P07987 


15-Jul-97 


Data Processing Method and Apparatus (ART32) 


PO8022 


15-Jul-97 


Image Processing Method and Apparatus (ART33) 


P08497 


ll-Aug-97 


Image Processing Method and Apparatus (ART30) 
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Data Processing Metnod and Apparatus (AKI37) 
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Data Processing Method and Apparatus (ART38) 






Data Processing Method and Apparatus (ART39) 
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Data Processing Method and Apparatus (ART4) 
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Data Processing Method and Apparatus (ART40) 
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Image Processing Method and Apparatus (ART42) 
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Data Processing Metnod and Apparatus (AKI43) 
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Data Processing Method and Apparatus (ART44) 
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Data Processing Method and Apparatus (ART45) 
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Data Processing Method and Apparatus (ART46) 
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Image Processing Method and Apparatus (ART47) 
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Image Processing Method and Apparatus (ART48) 
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Data Processing Method and Apparatus (ART50) 
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Data Processing Method and Apparatus (ART51) 
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Data Processing Method and Apparatus (ART52) 
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Image Processing Method and Apparatus (ART53) 
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Image Processing Method and Apparatus (ART54) 
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Image Processing Method and Apparatus (ART56) 
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Image Processing Method and Apparatus (ART57) 
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Data Processing Method and Apparatus (ART58) 
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Data Processing Method and Apparatus (ART59) 
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Data Processing Method and Apparatus (ART60) 
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Data Processing Method and Apparatus (ART61) 
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Data Processing Method and Apparatus (ART62) 
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Data Processing Method and Apparatus (ART63) 


PO9402 


23-Sep-97 


Data Processing Method and Apparatus (ART64) 


PO9403 


23-Sep-97 


Data Processing Method and Apparatus (ART65) 


PO9405 


23-Sep-97 


Data Processing Method and Apparatus (ART66) 


PP0959 


16-Dec-97 


A Data Processing Method and Apparatus (ART68) 


PP1397 


19-Jan-98 


A Media Device (ART69) 



It would be appreciated by a person skilled in the art that numerous variations and/or modifications may be 
made to the present invention as shown in the specific embodiment without departing from the spirit or scope of the 
5 invention as broadly described. The present embodiment is, therefore, to be considered in all respects to be illustrative 
and not restrictive. 
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We claim: 

I . A camera system comprising: 

at least one area image sensor for imaging a scene; 
a camera processor means for processing said image scene in accordance with a predetermined scene 
5 transformation requirement; and 

a printer for printing out said processed image scene on print media, utilizing printing ink stored in a single 
detachable module inside said camera system; 

said camera system comprising a portable hand held unit for the imaging of scenes by said area image sensor 
and printing said scenes directly out of said camera system via said printer. 
10 2. A camera processor as claimed in claim 1 further comprising a print roll for the storage of print 

media and printing ink for utilization by said printer, said print roll being detachable from said camera system. 

3. A camera system as claimed in claim 2 wherein said print roll includes an authentication chip 

containing authentication information and said camera processing means is adapted to interrogate said authentication 
chip so as to determine the authenticity of said print roll when inserted within said camera system. 
15 4. A camera system as claimed in claim 1 wherein said printer comprises a drop on demand ink 

printer. 

5. A camera system as in claim 1 further comprising a guillotine means for the separation of printed 
photographs. 

6. A camera system as claimed in claim 1 wherein the number of area image sensors is at least 2 and 
20 said camera processor means includes means for deriving a stereoscopic image from said area image sensors and said 

print media includes means for stereoscopic imaging of said stereo images so as to produce a three dimensional effect. 

7. A user interface for operating a device, said user interface comprising a card which is inserted in a 
machine and on the face of the card is contained a visual representation of the effect the card will have on the output 
of the machine. 

25 8. A user interface as claimed in claim 7 wherein said machine comprises a camera device capable of 

transforming a sensed image substantially in accordance with the transformation of a standard image comprising said 
visual representation. 

9. A user interface as claimed in claim 8 wherein said camera includes and integral printer and said 
transformation of said sensed image is printed out on said printer. 
30 10. A user interface as claimed in claim 7 wherein said machine comprises a book reader and said card 

includes a books contents for display by said book reader as indicated by the visual representation on the front of said 
card. 

II. A user interface as claimed in claim 7 wherein said card comprises, on one surface, the visual 
representation of said effect, and on a second surface, a visually encoded representation of said effect able to be read 

35 by a sensing device of said machine and decoded so as to produce said effect. 
12. The camera system comprising: 

at least one area image sensor for imaging a scene; 

a camera processor means for processing said imaged scene in accordance with a predetermined 
scene transformation requirement; 
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a printer for printing out said processed image scene on print media; 
a detachable module for storing said print media and printing ink for said printer; 
said camera system comprising a portable hand held unit for the imaging of scenes by said area 
image sensor and printing said scenes directly out of said camera system via said printer. 
5 13. A camera processor as claimed in claim 12 further comprising a print roll unit for the storage of 

print media and printing ink for utilization by said printer, said print roll being detachable from said camera system. 

14, A camera system as claimed in claim 13 wherein said print roll includes an authentication chip 
containing authentication information and said camera processing means is adapted to interrogate said authentication 
chip so as to determine the authenticity of said print roll when inserted within said camera system. 
10 15. A camera system as claimed in claim 12 wherein said printer comprises a drop on demand ink jet 

printer. 

16. A camera system as in claim 12 further comprising a guillotine means for the separation of printed 
photographs. 

17. A camera system as claimed in claim 12 wherein the number of area image sensors is at least two 
1 5 and said camera processor means includes means for deriving a stereoscopic image from said area image sensors and 

said print media includes means for stereoscopic imaging of said stereo images so as to produce a three dimensional 
affect. 

18. A camera system comprising: 
sensor means for sensing an image; 

20 processing means for processing said sensed image in accordance with a predetermined processing 

requirement, if any; 

audio recording means for according an audio signal to be associated with said sensed image; 

printer means for printing said processed sensed image on a first area of a print media supplied with 
said camera system, in addition to printing an encoded version of said audio signal on a second area of said print 
25 media. 

19. A camera system as claimed in claim 18 wherein said sensed image is printed on a first surface of 
said print media and said encoded version of said audio signal is printed on a second surface of said print media. 

20. A camera system as claimed in claim 18 wherein said print media is supplied in said camera system 
on a detachable print roll. 

30 21. A camera system as claimed in claim 18 wherein said printer means includes at least one ink jet 

print head for printing said processed sensed image in addition to a second print head for printing said encoded 
version of said audio signal. 

22. A camera system as claimed in claim 18 wherein said encoding comprises Reed-Solomon encoding 
of said audio-signal. 

35 23. A camera system as claimed in claim 18 wherein said encoded version is modulated with a high 

frequency component to assist in sensing of said encoded version. 

24. A camera system as claimed in claim 23 wherein said high frequency component comprises a 
checkerboard pattern. 

25. A method of recording an audio signal associated with a photograph, the method comprising: 
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sensing an input image; 

recording an associated audio signal; 

printing said input image on a first surface of a print media; and 
printing an encoded version of said audio signal on a second surface of said print media. 
5 26. A camera system having: 

an area image sensor means for sensing an image; 

an image storage means for storing the senseD image; 

an orientation means for sensing the camera's orientation; and 

a processing means for processing said sensed image utilising said sensed camera orientation. 
10 27. A camera system as claimed in Claim 1 wherein said processing comprises processing of 

orientation specific information within said sensed image; 

28. A camera system as claimed in Claim 1 wherein said processing comprises detection of image 
specific information with the sensed image; 

29. A camera system as claimed in Claim 1 wherein said processing includes detection of faces within 
1 5 said image. 

30. A camera system as claimed in Claim 1 wherein said processing comprises warping features within 
said image. 

31. A method of processing an image in a digital camera system having an orientation sensor for 
sensing a camera orientation of the sensed image, said method comprising the steps of; 

20 (a) rotating the image in accordance with said current orientation; and 

(b) applying an image orientation dependant transform to said rotated image to produce a 
transformed rotated image. 

32. A method as claimed in Claim 6 wherein said image dependent transform comprises one of 
placing image depended information at a pre-determined located within said image, detecting faces within said 

25 image, warping image dependant portions of said image and placement of information relevant to facial 
features of animals or humans appearing within the image. 

33. In an instant image printing camera, which utilises an ink jet type print-head, providing a disposable 
print roll having a receptacle for the collection of excess waste ink from the printing process. 

34. A print roll as claimed in claim 33 wherein the collection means comprises a sponge-like strip 
30 affixed to a leaf portion of said print roll. 

35. A method of processing a digital image comprising: 
capturing the image utilising an adjustable focusing technique; 

utilising the focusing settings as an indicator of the position of structures within the image; and 
processing the image, utilising the said focus settings to produce effects specific to said focus 

35 settings. 

36. A method as claimed in claim 35 further comprising the step of: 
capturing said image utilising a zooming technique; and 

utilising zooming settings in a heuristic manner so as to process portions of said image. 

37. A method as claimed in claim 35 wherein said processing step comprises utilising said auto focus 
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information to ^jsist in the location of objects within the image. 

38. A method as claimed in claim 35 wherein said focus setting is derived from a CCD captured 
digital image a CCD captured digital image. 

5 39. A method of processing an image taken with a digital camera including an eye position sensing 

means said method comprising the step of utilizing the eye position information within the sensed image to process 
the image in a spatially varying sense, depending upon said location information. 

40. A method as claimed in claim 39 wherein said utilizing step comprises utilizing the eye position 
information to locate an area of interest within said sensed image 
10 41. A method as claimed in claim 39 wherein said processing includes the placement of speech bubbles 

within said image. 

42. A method as claimed in claim 39 wherein said processing includes applying a region specific warp 
to said image. 

43. A method as claimed in claim 39 wherein said processing includes applying a brush stroke filter to 
1 5 the image having greater detail in the area of said eye position information. 

44. A method as claimed in any of claims 39 to 43 wherein said digital camera includes means for 
substantially immediately printing out the results of said processing step. 

45. A method of processing an image taken with a digital camera including an auto exposure setting, 
said method comprising the step of utilising said information to process a sensed image. 

20 46. A method as claimed in claim 45 wherein said utilising step comprises utilising the said auto 

exposure setting to determine an advantageous re-mapping of colours within said image so as to produce an amended 
image having colours within an image transformed to account of said auto exposure setting. 

47. A method as claimed in claim 46 wherein said processing comprises re-mapping image colours so 
they appear deeper and richer when said exposure setting indicates low light conditions. 

25 48. A method as claimed in claim 47 wherein said processing step comprises re-mapping image colours 

to be brighter and more saturated when said auto exposure setting indicates bright light conditions. 

49. A method as claimed in claim 45 wherein said utilising step includes adding exposure specific 
graphics or manipulations to said image. 

50. A method of processing an image captured utilising a digital camera and a flash said method 
30 comprising the steps of : 

a) locating distortions of said captured image due to the utilisation of said flash; 

b) retouching said image so as to locally reduce the effect of said distortions. 

51. A method as claimed in Claim 1 wherein said locating step comprises automatically locating faces 
within an image. 

35 52. A method as claimed in Claim 1 where it said distortions include "red-eye" effects; 

53. A digital camera having reduced flash distortion effects on captured images comprising; 

(a) a digital means capturing image for the capture of images; 

(b) a distortion location means for locating flash induced colour distortions in the captured 

image; and 
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(c) image inversed distortion means connected to said distortion location means and said 
digital image capture means and adapted to process said captured image to reduce the effects of said distortions; 

(d) display means connected to said distortion for displaying. 

54. A method of processing an image captured utilising a digital camera and a flash said method 
5 comprising the step of applying flash setting specific graphics or manipulations to said image. 

55. A camera system which provides for the instant printing of images, the utilisation of a print-head 
for printing relevant information on the back of each image printed out. 

56. In a camera system for providing instant images on demand and having an internal print roll, 
providing a series of anti-curling rollers to de-curl print media exiting from the print roll. 

10 57. A method of creating a stereoscopic photographic image comprising: 

(a) utilising a camera device to image a scene stereographically; 

(b) printing said stereographic image as an integrally formed image at predetermined 
positions on a first surface portion of a transparent printing media, said transparent printing media having a second 
surface including a lensing system so as to stereographically image said scene to the left and right eye of a viewer 

15 of said printed stereographic image. 

58. A print media and ink supply means adapted to supply a printing mechanism with ink and 
printing media upon which the ink is to be deposited, said media and ink supply means including a roll of media 
rolled upon a media former within said media and ink supply means and at least one ink reservoir integrally 
formed within said media and ink supply means and adapted to be connected to said printing mechanism for the 

20 supply of ink and printing media to said printing mechanism. 

59. A media and ink supply means as claimed in claim 58 wherein said means is detachably 
mounted to said printing mechanism. 

60. A media and ink supply means as claimed in claim 58 wherein said printing mechanism includes 
a camera for the production of images. 

25 61. A media and ink printing means as claimed in claim 60 wherein said camera is a portable, hand 

held camera device. 

62. A media and ink supply means as claimed in claim 58 wherein the number of ink reservoirs is 
sufficient to produce full colour images. 

63. A media and ink supply means as claimed in claim 62 wherein said ink reservoirs included a 
30 cyan ink reservoir, yellow ink reservoir and a magenta ink reservoir. 

64. A media and ink supply means as claimed in claim 58 wherein said media comprises one of the 
group of plastic opaque material, transparent material, metallic surfaced material or fabric. 

65. A media and ink supply means as claimed in claim 58 wherein said ink reservoir is mounted 
within said media former and said media former is adapted to rotate around at least one ink reservoir. 

35 66. A media and ink supply means as claimed in claim 62 wherein each of the said ink reservoirs 

includes a corresponding ink channel connecting said reservoir to an external port on said media and ink supply 
means and said media and ink supply means includes an external port for each of the said reservoirs. 

67. A media and ink supply means as claimed in claim 58 wherein said ink reservoirs include a 
collapsible membrane adapted to collapse upon utilisation of the ink within said ink reservoir. 
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68. A media and ink supply means as claimed in claim 58 wherein said ink reservoir is sealed within 
a pressure controlled environment. 

69. A media and ink supply means as claimed in claim 68 wherein said pressure controlled 
environment is in pressure communication with an external port on the said media and ink supply means utilised 

5 for the control of said pressure of said ink. 

70. A media and ink supply means as claimed in claim 58 further including a surface having a 
cavity defined therein adapted to allow the insertion of an integrated circuit device having a plurality of 
communication leads attached thereto, said integrated circuit device being utilised for storage of characteristics 
and information relating to said media and ink. 

10 71. A media and ink supply means as claimed in claim 60 wherein said media and ink supply means 

is adapted to be extracted from and inserted into said portable camera. 

72. A media and ink supply means as claimed in claim 58 wherein said means includes a cover having a 
single slot defined therein through which said media exits from said media and ink supply means. 

73 . A transparent print media comprising a first surface having a plurality of lenticular portions adapted 
15 to image left and right stereo images printed on an opposing surface to said first surface so as to produce a stereo 

photographic image when viewed from said first surface. 

74. A transparent print media as claimed in claim 73, wherein said lenticular lenses are of a part 
cylindrical form across a first axis of said images. 

75. A transparent print media as claimed in claim 73, wherein said print media forms a part of a print 
20 media and ink supply means adapted to supply a printing mechanism with ink and said transparent print media upon 

which the ink is to be deposited, said media and ink supply means including a roll of said transparent print media 
rolled upon a media former in said media and ink supply means and at least one ink reservoir integrally formed within 
said media and ink supply means and adapted to be connected to said printing mechanism for the supply of ink and 
transparent printing media to said printing mechanism. 
25 76. A transparent print media as claimed in claim 73, wherein said transparent media is utilised in a 

camera device to image a scene in a stereographic format. 

77. A print media as claimed in claim 76 wherein said camera device further includes means for 
determining a current position of said lenticular lenses within said camera device. 

78. A print roll for use in a camera imaging system said print roll having a backing surface having a 
30 plurality of formatted postcard information printed at pre-determined intervals. 

79. A print roll as claimed in claim 78 wherein said formatted postcard information includes postage. 

80. A print roll as claimed in claim 78 wherein on the external surface of said print roll there is printed 
information detailing the postage and/or format of postcards contained within the print roll. 

81. A print roll as claimed in claim 80 wherein said printed information includes countries that 
35 postcards produced by said camera imaging system are suitable to be utilised in. 

82. A print roll as claimed in claim 80 wherein said printed information includes an expiry date beyond 
which the postage is no longer guaranteed to be valid. 

83. A method of creating customised postcards comprising the steps of: 

utilising a camera device having a print roll having a backing surface including a plurality of formatted 
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postcard information sections at pre-determined positions on said backing surface; 

imaging a customised image on a corresponding imaging surface of said print roll; and 
utilising said print roll to produce postcards via said camera device. 

84. A method of sending postcards comprising camera images through the postal system said method 
5 comprising steps of: 

selling a print roll having prepaid postage contained within the print roll; 

utilising the print roll in a camera imaging system to produce postcards having prepaid postage; and 
sending said prepaid postcards through the mail. 

85. A method is claimed in claim 84 wherein on the external surface of the said print roll there is 
1 0 printed at least one of the costs of the prepaid postage for each postcard; the countries with which postcards printed 

out utilising the print roll will be suitable to send to: or an expiry date after which postcards sent through the postal 
system are no longer guaranteed to have adequate postage. 

86. A print roll for use in an imaging device said print roll including imaging media and ink, said roll 
further including an integral integrated circuit device having an on board storage area containing device 

1 5 characteristics of the print media and/or the ink. 

87. A print roll as claimed in claim 86 wherein said ink is located internally of said imaging media and 
said roll further contains a cavity within which is located said integrated circuit device. 

88. A print roll as claimed in claim 86 wherein said integrated circuit device is located within a epoxy 
resin having a number of external leads connected to the exterior surface of said epoxy. 

20 89. A print roll as claimed in claim 86 wherein the number of leads is less than or equal to 4. 

90. A print roll as claimed in claim 86 wherein said roll is designed to be inserted in a portable camera 
device and said integrated circuit interconnects with the electronics of said portable camera device. 

91. A print roll as claimed in claim 86 wherein said connection comprises the interconnections of said 
leads with corresponding raised abutments on a protrusion inside the camera device. 

25 92. A print roll as claimed in claim 86 wherein said storage area comprises flash memory storage. 

93. A print roll as claimed in claim 86 wherein said characteristics include parameters used to adjust a 
printing device in said corresponding camera. 

94. A print roll as claimed in claim 86 wherein said parameters include at least one of the ink viscosity, 
the ink colour, the print media or the ideal drop volume size. 

30 95. A camera utilising a print roll as claimed in claim 86 wherein said parameters are utilised to alter 

the ink ejection characteristics of a printer located within said camera. 

96. A print roll as claimed in claim 86 wherein said storage area includes an extended bit pattern storage 
area for storing an extended code. 

97. A print roll for location within a portable imaging device said print roll including an integrated 
35 circuit including authorisation means located within said integrated circuit, said camera device utilising said 

authorisation means to determine if said print roll is of a predetermined standard. 

98. A print roll as claimed in claim 97 wherein said authorisation means includes a tamper, access proof 
authorisation number. 

99. A print roll as claimed in claim 97 wherein said print roll is adapted to be interrogated by said 
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camera by means of the submission of a number and said print roll responds to said interrogation by returning an 
expected corresponding response. 

100. A print roll as claimed in claim 97 wherein said camera includes a further copy of said authorisation 
means and is adapted to compare responses received from said print roll and its own copy of said authorisation means 

5 so as to determine if said print roll is a valid print roll. 

101 . A plane print media having a reduced degree of curling in use, said print media having anisotropic 
stiffness in the direction of said planes. 

102. A plane print media as claimed in claim 101 wherein said media is stored in a roll and the greatest 
stiffness strength is substantially in the direction of the axis of said roll. 

10 103. A plane print media as claimed in claim 101 wherein said anisotropic stiffness is achieved by means 

of a substantially periodic variation in the stiffness strength of the weaker anisotropic axis. 

104. A plane print media as claimed in claim 101 wherein said print media includes a plurality of 
regularly spaced ribs running in the strongest anisotropic axis. 

105. A plane print media as claimed in claim 104 wherein said ribs are formed by pinching a 
1 5 substantially flat form of said plane media by a corrugated roller. 

106. A plane print media as claimed in claim 101 wherein said media is formed by means of extrusion. 

107. A plane print media as claimed in claim 103 wherein said media is formed from the fusion of a 
plurality of substantially parallel supporting fibres with a image carrying sheet. 

108. A plane print media as claimed in claim 107 wherein said fibres are formed from the extrusion of a 
20 fiberous supporting material. 

109. A plane print media as claimed in claim 107 wherein said fibre material comprises polyethylene 
naphthalate. 

110. A plane print media as claimed in claim 102 wherein said roll is utilised in a hand held camera type 
device for the printing of images on said print media. 

25 111. A method of reducing the curl in an image printed on plane print media having an anisotropic 

stiffness said method comprising applying a localised pressure to a portion of said print media. 

1 12. A method as claimed in claim 1 1 1 wherein said plane print media has a long axis and a short axis 
anisotropic stiffness is greatest substantially in the said short axis. 

113. A plane print media as claimed in claim 103 wherein the period of said periodic variation is 
30 substantially 200 microns. 

114. A print roll including an integrated circuit device measuring the amount of consumable materials 
left within said print roll. 

115. A camera device able to operate in a number of different modes, each of said modes having 
different output format requirements, said camera device containing and including an indicator of the number of 

35 pictures left depending on the output format. 

116. A camera device as claimed in claim 115 wherein said output formats are one of the group C H or 
P output format. 

117. A camera device as claimed in claim 115 wherein said camera includes means for selection 
between said three modes of C H and P. 
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118. A camera device as claimed in claim 115 wherein said camera device updates said integrated circuit 
device to reflect a new amount of consumables left upon taking a picture. 

119. A method of automatically processing an image comprising locating within the image features 
having a high spatial variance and stroking the image with a series of brush strokes emanating from those areas 

5 having high spatial variance. 

120. A method as claimed in claim 1 19 wherein said brush stroke have decreasing sizes near important 
features of the image. 

121. A method as claimed in claim 1 19 wherein said brush strokes include opacity and bump maps for 
added realism. 

10 122. A method as claimed in claim 1 19 wherein the position of a predetermined portion of brush 

strokes undergoes random jittering. 

123. A method of warping of producing a warped image from an input image, said method comprising 
the steps of: 

inputting a warp map for an arbitrary output image having predetermined dimensions AxB, each element of 
1 5 said warp map mapping a corresponding region in a theoretical input image to a pixel location of said arbitrary output 
image corresponding to theco- ordinate location of said element within said warp map; 

scaling said warp map to the dimensions of said warped image so as to produce a scaled warp map; 
for substantially each element in said scaled warp map, calculating a contribution region in said input image 
through utilization of said element value and adjacent element values; and 
20 determining an output image colour for a pixel of said warped image corresponding to said element from 

said contribution region. 

124. A method as claimed in claim 123 wherein said input image is stored in the form of an image 
pyramid and said determining step comprises interpolating between levels of said image pyramid. 

125. A method as claimed in any of claims 123 to 124 wherein said warp map is stored in independent 
25 dimensional co-ordinates as separate channels. 

126. A method as claimed in any of claims 123 to 125 wherein said contribution region is calculated 
utilising a maximum span between adjacent elements in said scaled warp map. 

127. A method as claimed in claim 124 wherein said interpolation between levels comprises linear 
interpolation. 

30 128. A method as claimed in any of claims 123 to 127 wherein said method is utilised in a hand held 

camera to warp sensed images on demand for immediate output of a warped version of said image. 

129. A method as claimed in claim 128 wherein said warp map is input separately on detachable storage 
media into said camera. 

130. A method as claimed in claim 129 wherein said detachable storage media comprises a card. 

35 131. A method as claimed in any of claims 123 to 130 wherein said scaled warp map is produced 

through bilinear interpolation of said warp map. 

132. A warping system for warping input images so as to produce corresponding warped output image 
said warping system comprising: 

image input means for inputting an input image into said warping system 
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warp map input means for inputting a warp map consisting of an array of values mapping an arbitrary region 
in said input image to said array location; 

means for scaling said warp map to the dimensions of an output image; 

means for determining a corresponding region in said input image of each pixel in said output image via said 
warp map; 

means for determining and outputting a colour from said corresponding region. 

133. A method for automatically detecting a region of interest in an image for manipulation in a 
handheld camera device, said method comprising the steps of: 

converting the image to a suitable colour space 

inputting a series of seed values, each seed value having a seed colour range, a local 
colour difference limit and a global colour difference limit; 

for each seed value, determining an output regions by determining those adjacent pixels 
that differ by no more than the local colour difference limit and differ from the seed colour by no more than the 
global colour difference. 

134. A method of converting an input image to a tiled output image, said method comprising the steps 

of: 

defining at least one tile which, together form a tile pattern unit for tiling the output image; 
tiling said image utilizing said tile pattern unit to produce a tiled output image. 

135. A method as claimed in claim 134 wherein said tiles include associated shape and opacity channel 
information. 

136. A method as claimed in claim 135 wherein said tiles are composited with said output image 
according to a tile's opacity channel. 

137. A method as claimed in any of claims 134 to 136 wherein said tiles further include associated 
texture channel information. 

138. A method as claimed in any of claims 134 to 137 wherein said output image further includes a 
global overall opacity and said tile opacity channel is combined with said global overall opacity. 

139. A method as claimed in any of claims 134 to 138 wherein the overall opacity of a tile is derived as a 
single value from said opacity channel information. 

140. A method as claimed in any of claims 134 to 139 wherein said tiles are shaped substantially as 
brush strokes. 

141. A method as claimed in any of claims 134 to 140 wherein said tiles are chosen at random to tile said 

image. 

142. A method as claimed in any of claims 134 to 141 wherein said tiles are utilized to tile said output 
image in multiple passes of smaller tile size. 

143. A method as claimed in any of claims 134 to 142 wherein said tiles are combined with the output 
image in a highly non-linear way so as to introduce stroke texturing effects into said output image. 

144. A method as claimed in any of claims 134 to 143 wherein said tiles are randomly jittered in their 
output positions. 

145. A method as claimed in any of claims 134 to 144 wherein said tiles are formed from a limited set of 
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colors. 

146. A method as claimed in claim 145 wherein said colors are further jittered. 

147. A method as claimed in claim 145 wherein the chrominance color of a tile is randomly inverted. 

148. A method as claimed in claim 139 wherein said opacity is thresholded to substantially 0 or 100 

5 percent. 

149. A method of creating an output image rendering of an arbitrary input image on a computer system, 
said output image being made up of brush strokes, said method comprising the steps of: 

defining an initial palette of paint colors; 
defining a set of brush strokes; 
1 0 defining a canvas onto which to render the output image; and 

creating said output image on said canvas utilizing said brush strokes colored from said palette. 

150. A method as claimed in claim 149 wherein said brush strokes include an associated opacity and 
bump map. 

151. A method as claimed in claim 149 wherein said creating step includes creating a table of stroke 
1 5 color palettes indexed by brush stroke, comprising for each brush stroke in the brush stroke set, and for each color in 

the paint palette: 

coloring the brush stroke with the paint color; 
compositing the brush stroke with an empty canvas; 
compute the average color across the painted stroke; 
20 utilizing the average color in the appropriate stroke color palette, indexed by the brush stroke; 

152. A method as claimed in claim 151 further comprising finding the nearest stroke color in the stroke 
color palette and utilizing its corresponding paint color in the paint color for the brush stroke. 

153. A method as claimed in claim 152 further comprising diffusing the difference between the desired 
paint color and the selected paint color to surrounding parts of the input or output image. 

25 154. A method as claimed in claim 149 wherein said brush strokes include multi-coloured brush strokes. 



1 55. A method of increasing the resilience of data stored on a media for reading by a sensor device 
pricing the steps of: 

(a) modulating the stored data in a recoverable fashion with the modulating signal having a 
30 high frequency component. 

(b) storing the data on said medium in a modulated form; 

(c) sensing the modulated stored data by said sensor device; 

(d) neutralising the modulation of the modulated stored data to track the spread of location of 
said modulated stored data on said medium; and 

3 5 (e) recovering the unmodulated stored data from the modulated stored data. 

156. A method is claimed in claim 155 wherein said modulating signal comprises a two dimensional 
check board pattern. 

157. A method is claimed in claim 156 wherein said modulating comprises exclusive ORing said pattern 
with said data. 
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158. A method is claimed in claim 155 wherein said media comprises a printed surface. 

159. A method is claimed in claim 158 wherein said printed surface is substantially of a credit card size. 

160. A method is claimed in claim 155 wherein said media further includes data clocking information 
having a frequency component substantially the same as said modulating signal. 

5 161 . A method is claimed in claim 155 wherein said media includes clocking information. 

162. A method is claimed in claim 155 wherein said clocking information is located along the borders of 
said storage medium. 

163. A method is claimed in claim 162 wherein said media further includes clocking information along 
an internal surface said medium. 

10 164. A card for the storage of data said card having on at least one surface thereof printed said data 

modulated with a high frequency signal. 

165. An apparatus as claimed in claim 164 wherein said high frequency component comprises a chec k 
board pattern. 

166. A method of converting a scanned image comprising scanned pixels to a corresponding bitmap 
1 5 image, said method comprising the steps of, for each bit in the bitmap image; 

a. determining an expected location in said scanned image of a current bit from the location 
of surrounding bits in said scanned image; 

b. determining a likely value of said bit from the values at the locations of expected 
corresponding pixels in said scanned image; 

20 c. determining a centroid measures of the centre of the centre of the expected intensity at the 

said expected location; 

d. determining similar centroid measures for adjacent pixels surrounding said current bit in 
said scanned image and; 

e. where said centroid measure is improved relative to said expected location, adjusting said 
25 expected location to be an adjacent pixel having an improved centroid measure. 

1 67. An apparatus for text editing an image comprising: 

a digital camera device able to sense an image; 

a manipulation data entry card adapted to be inserted into said digital camera device and 
to provide manipulation instructions to said digital camera device for manipulating said image, said manipulation 
30 instructions including the addition of text to said image; and 

a text entry device connected to said digital camera device for the entry of said text for 
addition to said image wherein said text entry device includes a series of non-roman font characters utilised by said 
digital camera device in conjunction with said manipulation instructions so as to create new text characters for 
addition to said image; 

35 1 68. An apparatus as claimed claim 1 67 wherein the font characters are transmitted to said digital camera 

device when required and rendered by said apparatus in accordance with said manipulation instructions so as to create 
said new text characters. 

169. An apparatus as claimed in claim 167 wherein said manipulation data entry card includes a rendered 
roman font character set. 
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170. An apparatus as claimed in claim 167 wherein said non-roman characters include at least one of 
Hebrew, Cyrillic, Arabic, Kanji or Chinese characters. 

171. An apparatus as claimed in claim 1 67 wherein said series of non-roman character fonts include path 
outlines for each font character. 

5 172. An apparatus as claimed in claim 167 wherein said series of non-roman character fonts include 

path outlines for each font character. 

1 73. An apparatus for text editing an image comprising: 

a digital camera device able to sense an image; 

a manipulation data entry card adapted to be inserted into said digital camera device and 
10 to provide manipulation instructions to said digital camera device for manipulating said image, said manipulation 
instructions including the addition of text to said image; and 

a text entry device connected to said digital camera device for the entry of said text for 
addition to said image wherein said text entry device includes a series of non-roman font characters utilised by said 
digital camera device in conjunction with said manipulation instructions so as to create new text characters for 
1 5 addition to said image; 

174. An apparatus as claimed claim 173 wherein the font characters are transmitted to said digital camera 
device when required and rendered by said apparatus in accordance with said manipulation instructions so as to create 
said new text characters. 

175. An apparatus as claimed in claim 173 wherein said manipulation data entry card includes a rendered 
20 roman font character set. 

176. An apparatus as claimed in claim 173 wherein said non-roman characters include at least one of 
Hebrew, Cyrillic, Arabic, Kanji or Chinese characters. 

177. An apparatus as claimed in claim 173 wherein said series of non-roman character fonts include path 
outlines for each font character. 

25 178. An apparatus as claimed in claim 173 wherein said series of non-roman character fonts include 

path outlines for each font character. 

179. A portable camera with integral printer device, said camera including: 

(a) a digital image capture device for the capturing of digital images; 

(b) an integral programming language interpreter means connected to said digital image 
30 capture means for the manipulation of said digital image; 

(c) a script input means for inputting a program script for the manipulation of said digital 

image; 

herein said script is executed by said interpreter means so as to modify said image in 
accordance with said script so to provide a printout of a modified image on said integral printer. 
35 1 80. A portable camera as claimed in claim 1 79 wherein said script input means comprises a script stored 

on a card and a card reader for the reading of said scripts from said card. 

181. A portable camera as claimed in claim 180 where it said cards have, on one surface, an encoded 
form of the said script and, on a second surface, have an example of the likely effect of said script on an image. 
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182. A portable camera claimed in claim 179 where said programming language includes language 
constructs for the implementation of at least one of image warping, convolution, color lookup tables, posterizing 
images, adding noises to images, image enhancement, image painting algorithms including brush jittering and 
tiling, edge 

5 detection, image illumination, text and fonts, face detection, and the utilization of arbitrary complexity pre-rendered 
graphical objects. 

183. An image copying device for reproduction of an input image which comprises a series of ink dots, 
said device comprising: 

(a) imaging array means for imaging said input image at a sampling rate higher than the 
1 0 frequency of said dots so as to produce a corresponding sampled image; 

(b) processing means for processing said image so as to determine the location of said print 
dots in said sample image; 

(c) print means for printing ink dots on print media at locations corresponding to the locations 

of said print dots. 

15 1 84. An image copying device as claimed in claim 1 83 wherein said copying device prints a full 

color copies of said input image. 

185. A camera system for outputting deblurred images, said system comprising: 

an image sensor for sensing an image; 

a velocity detection means for determining any motion of said image relative to 
20 an external environment and to produce a velocity output indicative thereof; 

a processor means interconnected to said image sensor and said velocity 
detection means and adapted to process said sensed image utilising the velocity output so as to deblurr said image and 
to output said deblurred image. 

186. A camera system as claimed in claim 185 wherein said processor means is connected to a printer 
25 means for immediate output of said deblurred image. 

187. A camera system as claimed in claim 185 wherein said camera system is a portable handheld 
camera device. 

188. A camera system as claimed in claim 185 wherein said velocity detection means comprises an 
accelerometer. 

30 189. A camera system as claimed in claim 188 wherein said accelerometer comprises a mircro-electro 

mechanical device. 

1 90. A photosensor reader preform comprising: 

(a) a series of light emitter recesses for the insertion of light emitted devices; 

(b) light emitter focusing means for focusing light emitted from the series of light emitter 
35 devices onto the surface of an object to be imaged as it traverses the surface of said preform; 

(c) a photosensor recess for the insertion of a linear photosensor array; and 

(d) focussing means for focussing light reflected from said object to be imaged onto a distinct 
portion of said CCD array. 

191. A photosensor reader preform as claimed in claim 190 wherein said focussing means comprises a 
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microlense array for focussing light reflected from said object onto a predetermined portion of said linear photosensor 
array. 

192. A photosensor reader preform as claimed in claim 190 wherein said linear photosensor array 
comprises a linear CCD array. 

5 193. A photosensor reader preform as claimed in claim 190 wherein said light emitter focussing means 

comprises a transparent portion of said preformed having a substantially circular circumference. 

194. A photosensor reader preform as claimed in claim 190 wherein said object comprises a card having 
a data encoded thereon. 

195. A photosensor reader preform as claimed in any proceeding claim wherein said linear photosensor 
1 0 has a large number of interleaved sensing elements wherein adjacent sensing elements are non-interleaved. 

196. A photosensor reader preform as claimed in preceding paragraph wherein the preform is ejection 
moulded as a single unit. 

197. A printer device for interconnection with a computer system comprising: 

a printer head unit including an ink jet print head for printing images on print media and further having a 
1 5 cavity therein for insertion of a consumable print roll unit; 

a print roll unit containing a roll of consumable print media and ink for insertion into said cavity, said ink 
being utilised by said ink jet print head for printing images on said print media. 

198. A printer device as claimed in claim 197 further comprising a universal service port (USP) for 
interconnection of said computer system to said printer device. 

20 199. A printer device as claimed in claim 197 wherein said printer head unit includes page width print 

head for the outputting of images on said printer device. 

200. A printer device as claimed in claim 197 wherein said print roll unit has a teardrop cross-section 
which substantially mates with the cross-section of said cavity. 

201 . A digital camera system comprising: 
25 a sensing means for sensing an image; 

modification means for modifying said sensed image in accordance with modification 
instructions input into said camera; and 

an output means for outputting said modified image; 

wherein said modification means includes a series of processing elements arranged around a 
30 central crossbar switch. 

202. A digital camera as claimed in claim 201 wherein said processing elements include an 
Arithmetic Logic Unit (ALU) acting under the control of a microcode store wherein said microcode store 
comprises a writeable control store. 

203. digital camera as claimed in any of claims 201 to 202 wherein said processing elements include 
35 an internal input and output FIFO for storing pixel data utilized by said processing elements. 

204. A digital camera system as claimed in any of claims 201 to 203 wherein said modification 
means is interconnected to a read and write FIFO for reading and writing pixel data of images to said modification 
means. 
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205. A digital camera as claimed in any of claims 201 to 204 wherein said processing elements are 
arranged in a ring and each element is also separately connected to its nearest neighbours. 

206. A digital camera as claimed in any of claims 202 to 205 wherein said ALU accepts a series of 
inputs interconnected via an internal crossbar switch to a series of core processing units within said ALU. 

5 207. A digital camera as claimed in claim 206 wherein said core processing units include at least one 

one of a multiplier, an adder and a barrel shifter. 

208. A digital camera as claimed in claims 206 or 207 wherein said ALU includes a number of 
internal registers for the storage of temporary data. 

209. A digital camera as claimed in any of claims 201 to 208 wherein said processing elements are 
1 0 further connected to a common data bus for the transfer of pixel data to said processing elements. 

210. A digital camera as claimed in claim 209 where said data bus is interconnected to a data cache 
which acts as an intermediate cache between said processing elements and a memory store for storing said images. 

211. A method of rapidly decoding, in real time, sensed image data stored at a high pitch rate on a 
card, said method comprising the steps of; 

1 5 detecting the initial position of said image data; 

decoding the image data so as to determine a corresponding bit pattern of said image 

data. 

212. A method as claimed in claim 21 1 wherein said detecting step comprises detecting the location 
of a predetermined number of targets offset a predetermined amount from said data, determining a line 

20 substantially through said series of targets from the positions located thereon; and utilising said line and said 
location of targets to determine the start of an image data area; 

213. A method as claimed in any of claims 21 1 to 212 wherein said targets comprise a small region 
of a first colour within a much larger region of second colour distinguishable from said first colour. 

214. A method as claimed in claim 213 wherein said small region comprises a single small dot and 
25 said larger region comprises a square region having said small region as its center. 

5 A method as claimed in any of claims 1 to 3 wherein said method process columns of sensed 

data at a time and transforming said columns into corresponding runlength encoded versions of said columns. 

215. A method as claimed in claim 205 wherein said runlength encoded versions are categorised into 
three categories of short medium and long runlengths and said categories are utilised in determining the locations 

30 of said targets. 

216. A method as claimed in any of claims 21 1 to 215 wherein said method goes to an error state if 
less than a predetermined number of targets are found. 

217. A method as claimed in any of claims 21 1 to 216 wherein said spaced apart targets are substantially 
rotational invariant under small rotations of said card. 

35 218. A method of rapidly decoding sensed image data in a fault tolerant manner, said data stored at a 

high pitch rate on a card and subject to rotations, warping and marking, said method comprising the steps of: 

determining an initial location of a start of said image data; 
sensing said image data at a sampling rate greater than said pitch rate; 
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processing said sensed image data in a column by column process, keeping an expected 
location of the center of each dot (centroid) of a next column and utilising fine adjustments of said centroid when 
processing each column so as to update the location of an expected next centroid. 

219. A method as claimed in claim 218 wherein the centroid location is stored in the form of separate 
5 adjustment changes to be made in a vertical and horizontal direction. 

220. A method as claimed in claim 219 wherein said adjustment deltas are stored in a differential 

form. 

221. A method as claimed in any of claims 218 to 220 wherein said fine adjustments are only made 
when an actual centre location of a dot is detected. 

10 222. A method as claimed in any of claims 218 to 221 wherein said sampling rate is greater than 

twice the pitch frequency of said dots. 

223. A method as claimed in any of claims 218 to 222 wherein said sensed image data includes 
predetermined clocking marks around an external border of said image data. 

224. A method as claimed in claim 223 wherein said clock marks include an alternating checkerboard 

1 5 pattern. 

225. A method of accurately detecting the value of a dot of sensed image data, said image data 
comprising an array of dots and said sensed image data comprising a sampling of said image data at a rate greater 
than the pitch frequency of said array of dots so as to produce an array of pixels, said method comprising the steps of: 

determining an expected middle pixel of said array of pixels, said middle pixel corresponding to an expected 
20 central location of a corresponding dot; 

utilising the sensed value of said middle pixel and the sensed value of a number of adjacent pixels as an 
index to a lookup table having an output corresponding to the value of a dot centred around the corresponding 
location of said pixel. 

226. A method as claimed in claim 225 further comprising detecting the location of a center of a current 
25 dot and utilising the position of said detected location relative to the location of said middle pixel to determine which 

of said adjacent pixels to utilise in said index to said lookup table. 

227. A method of accurately determining the location of dots of sensed image data amongst an array of 
dots of image data in a fault tolerant manner, said data stored at a high pitch rate on a card and subject to rotations, 
warping and marking effects, said method comprising the steps of: 

30 processing the image data in a column by column format; 

recording the dot pattern of previously processed columns of pixels; 

generating an expected dot pattern at a current column position from the recorded dot pattern of previously 
processed pixels; 

comparing the expected dot pattern with an actual dot pattern of sensed image data at said current column 

35 position; 

if said comparison produces a match within a predetermined error, utilising said current column position as 
an actual dot position otherwise altering said current column position to produce a better fit to said expected dot 
pattern to thereby produce new actual dot position, and 

utilising said actual dot position of the dot at a current column position in the determining of dot location of 
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dots of subsequent columns. 

228. A method as claimed in claim 227 wherein said actual dot position is stored in the form of a 
difference between an expected dot position and a recorded actual dot position. 

229. A method as claimed in any of claims 227 to 228 wherein said expected dot pattern is derived from 
5 previously recorded dot patterns for a current row of said current column position. 

230. A method as claimed in claim 229 wherein said sensed image data is supersampled at a rate of 
substantially three times the dot pitch rate and said expected dot pattern comprises a 20 bit pattern corresponding to 
the intensities sensed along said current row. 

23 1 . A method as claimed in claim 229 wherein said method is repeated for a current column of said 
1 0 current column position. 

232. A method as claimed in any of claims 227 to 23 1 wherein said expected dot position is recorded in 
the form of differential column and row components. 

233. A method of combining image bump maps to simulate the effect of painting on an image, said 
method comprising: 

1 5 defining an image canvas bump map approximating the surface to be painted on; 

defining a painting bump map of a painting object to be painted on said surface; 
combining said image canvas bump map and said painting bump map to produce 
a final composited bump map utilising a stiffness factor, said stiffness factor determining the degree of modulation of 
said painting bump map by said image canvas bump map. 
20 234. A method as claimed in claim 233 wherein said combining step comprises low-pass filtering said 

image canvas bump map to produce a low-pass filtered bump map and said stiffness factor is utilised to determine the 
degree of low-pass filtering. 

235. A method as claimed in claim 233 wherein the height of said bump map is utilised in determining 
the degree of low-pass filtering. 

25 236. A method as claimed in claim 233 wherein said low-pass filtering includes utilising a filter radius to 

determine the degree of filtering. 

237. A method as claimed in claim 233 wherein said method is utilised in a hand held camera device 
to produce instant images on demand having a brushed artistic interpretation of a sensed image. 

238. A method of automatically manipulating an input image to produce an artistic effect comprising: 
30 predetermining a mapping of an input gamut to a desired output gamut so as to produce a desired 

artistic effect; and 

utilising the mapping to map the input image to an output image having a predetermined output 

gamut; 

239. A method as claimed in claim 238 further comprising the step of post processing the output image 
35 utilising a brush stroke filter. 

240. A method as claimed in claim 238 wherein the output gamut is formed from mapping a 
predetermined number of input gamut values to corresponding output colour gamut values and interpolating the 
remaining mapping of input gamut values to output colour gamut values. 

241. A method as claimed in claim 240 wherein the interpolation process includes utilising a weighted 
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sum of the mapping or a predetermined number of input gamut values to corresponding output colour gamut values. 

242. A method of compressing an input colour gamut to be within an output colour gamut, the method 
comprising the steps of: 

determining a zero chrominance value point at a current input colour intensity; 

determining a source distance being the distance from the zero chrominance value to the edge of the 
input colour gamut; 

determining a suitable edge of the output colour gamut; 
determining a target distance being the distance from the zero chrominance value to the edge of the output 
colour gamut; and 

scaling the current input colour intensity by a factor derived from the ratio of source distance to 

target distance. 

243. A method as claimed in claim 242 wherein the current input colour intensity is further scaled by 
a factor dependent on the distance for the current input colour from the zero chrominance value point. 

244. A handheld camera for the output of an image sensed by said camera, said camera including: 
sensing means for sensing an image; 

tiling means for adding tiling effects to said sensed image to produce a tiled image; and 
display means for displaying said tiled image. 

245. A handheld camera as claimed in claim 244 wherein said display device comprises a printer device 
for printing out immediate photos by said camera. 

246. A handheld camera as claimed in any of claims 244 to 245 wherein tiling effect includes tessellating 
a tile in a vertical and horizontal direction. 

247. A handheld camera as claimed in any of claims 244 to 246 wherein said tiling effects are applied 
only to a portion of said sensed image. 

248. A handheld camera as claimed in any of claims 244 to 247 wherein said sensed image has an 
associated bump map utilized by said tiling means so as to produce 3-dimensional effects as part of said tiling effects. 

249. A handheld camera as claimed in any of claims 244 to 248 wherein said tiling effects include 
opacity effects 

250. A handheld camera as claimed in any of claims 244 to 249 wherein said tiling effects include 
utilisation of feedback from said sensed image. 

251. A handheld camera as claimed in any of claims 244 to 250 wherein said tiling effects include 
texturing of said tiles. 

252. A handheld camera as claimed in any of claims 244 to 251 wherein said tiling means is 
implemented in the form of a microprogrammed series of Arithmetic Logic Units. 

253. A method of producing an output image for a handheld camera said method comprising the steps 

of: 

sensing an input image; 

manipulating said input image so as to simulated the effects of tiling said image; 
outputting said image on a display device connected to said camera. 

254. A method as claimed in claim 252 wherein said display device comprises a printer device for 
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printing out immediate photos by said camera. 

255. A method as claimed in claims 252 or 253 wherein said tiling effects are determined by a card 
containing encoded information inserted into said camera. 

256. A handheld camera for the output of an image sensed by said camera, said camera including: 
5 sensing means for sensing an image; 

texture mapping means for adding texturing effects to said sensed image to produce a textured image; and 
display means for displaying said textured image. 

257. A handheld camera as claimed in claim 256 wherein said display device comprises a printer device 
for printing out immediate photos by said camera. 

10 258. A handheld camera as claimed in any of claims 256 to 257 wherein said sensed image has an 

associated bump map utilized by said texture means so as to produce 3-dimensional effects as part of said texture 
effects. 

259. A handheld camera as claimed in any of claims 256 to 258 wherein said texture means is 
implemented in the form of a microprogrammed series of Arithmetic Logic Units. 
1 5 260. A method of producing an output image for a handheld camera said method comprising the steps 

of: 

sensing an input image; 

manipulating said input image so as to simulated the effects of texturing of said image; 

outputting said image on a display device connected to said camera. 
20 261. A method as claimed in claim 260 wherein said display device comprises a printer device for 

printing out immediate photos by said camera. 

262. A method as claimed in claims 260 or 261 wherein said texturing effects are determined by a card 
containing encoded information inserted into said camera. 

263. A handheld camera for the output of an image sensed by said camera: 
25 said camera including sensing means for sensing an image; 

lighting means for adding lighting to said sensed image to produce an illuminated image which simulates the 
effect of light sources projected at said sensed image; and 

display means for displaying said illuminated image. 

264. A handheld camera as claimed in claim 263 wherein said display device comprises a printer device 
30 for printing out immediate photos by said camera. 

265. A handheld camera as claimed in any of claims 263 to 264 wherein said light sources include 
directional, omni or spot lights. 

266. A handheld camera as claimed in any of claims 263 to 265 wherein said sensed image forms only 
part of said illuminated image. 

35 267. A handheld camera as claimed in any of claims 263 to 266 wherein said sensed image has an 

associated bump map utilised by said lighting means so as to produce 3-dimensional effects as part of said lighting 
effects. 

268. A handheld camera as claimed in any of claims 263 to 267 wherein said lighting means is 
implemented in the form of a micro-programmed series of Arithmetic Logic Units. 
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269. A handheld camera as claimed in any of claims 263 to 268 wherein said lighting effects include 
attenuations of said light sources. 

270. A handheld camera as claimed in any of claims 263 to 269 wherein said lighting effects include 
diffuse contributions of said light sources. 

5 271. A method of producing an output image for a handheld camera said method comprising the steps 

of: 

sensing an input image; 

manipulating said input image so as to simulate the effects of lighting sources placed and predetermined 
locations around said image; 
1 0 outputting said image on a display device connected to said camera. 

272. A method as claimed in claim 271 wherein said display device comprises a printer device for 
printing out immediate photos by said camera. 

273. A method as claimed in claims 271 or 272 wherein said lighting effects are determined by a card 
containing encoded information inserted into said camera. 

1 5 274. A garment creation system comprising: 

a series of input tokens for inputting to a camera device for manipulation of a sensed image for 
outputting on a display device depicting a garment constructed of fabric having characteristics of said sensed image; 

a camera device adapted to read said input tokens and sense an image and manipulate said image in 
accordance with a read input token so as to produce said output image; and a display device adapted to display said 
20 output image. 

275. A garment creation system as claimed in claim 274 wherein said display device comprises a printer. 

276. A garment creation system as claimed in claim 274 wherein said input tokens comprise cards. 

277. A garment creation system as claimed in claim 276 wherein said cards, have on one surface thereof, 
a depiction of the garment to be created by said input token. 

25 278. A garment creation system as claimed in claim 274 wherein said input tokens are distributed in 

collections applying similar manipulations to a different series of garments. 

279. A garment creation system as claimed in claim 274 wherein said input tokens are distributed in 
collections applying different manipulations to the same item of apparel 

280. A garment creation system comprising: 

30 an expected image creation system including an image sensor device and an 

image display device, said image creation system mapping portions of an arbitrary image sensed by said image sensor 
device onto a garment and outputting on said display device a depiction of said garment; 

a garment fabric printer adapted to be interconnected to said image creation 
system for printing out corresponding pieces of said garment including said mapped portions. 
35 28 1 . A garment creation system as claimed in claim 280 wherein said garment fabric printer prints 

out instructions for joining said pieces together on said fabric. 

282. A garment creation system as claimed in claim 280 wherein said garment fabric printer prints out 
instructions for joining said pieces together on said fabric. 
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283. A garment creation system as claimed in claim 280 wherein said garment fabric printer prints 
said pieces so that the image, printed on said pieces, appear to be derived from a continuous pattern. 

284. A method of creating a manipulated image comprising: 

interconnecting a series of camera manipulation units, each of said camera manipulation unit applying an image 
5 manipulation to an inputted image so as to produce a manipulated output image, an initial one of said camera 
manipulation units sensing an image from an environment and at least a final one of said camera manipulation units 
producing a permanent output image. 

285. A method as claimed in claim 284 wherein said camera manipulation units further comprise 
detachable manipulation instruction media for inputting said manipulation instructions to said corresponding camera 

1 0 manipulation unit; 

286. A method as claimed in claim 285 wherein said detachable manipulation instruction media 
comprises a card. 

287. A method as claimed in claim 285 wherein on one surface of said detachable manipulation 
instruction media is included a visual indication of the result of the manipulation by said manipulation instructions. 

1 5 288. A method as claimed in claim 284 wherein the output of one of said camera manipulation units 

is connected to at least two other camera manipulation units. 

289. A portable imaging system for viewing distant objects comprising: 

(a) an optical lensing system for magnifying a viewed distant object; 

(b) a sensing system for simultaneously sensing said viewed distant object; 

20 (c) a processor means interconnected to said sensing system for processing said sensed image and 

forwarding it to a printer mechanism; and 

(d) a printer mechanism connected to said processor means for printing out on print media said 
sensed image on demand by said portable imaging system. 

290. A portable imaging system as claimed in claim 289 further comprising: 

25 (e) a detachable print media supply means provided in a detachable module for interconnection with 

said printer mechanism for the supply of print media to said printer mechanism. 

291. A portable imaging system as claimed in claim 290 wherein said detachable module further 
includes an integral ink supply adapted to be interconnected with said printer mechanism upon attachment of said 
detachable print media supply means to said portable imaging system. 

30 292. A portable imaging system as claimed in claim 290 wherein said print media is supplied in a roll 

form. 

293. A portable imaging system as claimed in claim 289 wherein said printer mechanism comprises an 
ink jet printing mechanism. 

294. A portable imaging system as claimed in claim 289 wherein said printer mechanism is a full color 
35 printer mechanism. 

295. A portable imaging system as claimed in claim 289 wherein said optical lensing system comprise 
binoculars. 

296. A portable imaging system as claimed in claim 289 wherein said optical lensing system includes 
a beam splitting device which projects said distant object onto said sensing system. 
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297. A system for playing prerecorded audio encoded in a fault tolerant manner as a series of dots 
printed on a card comprising: 

an optical scanner means for scanning the visual form of said prerecorded audio; 

a processor means interconnected to said optical scanner means for decoding said scanned audio 
encoding to produce a corresponding audio signal; and 

audio emitter means interconnected to said processor means for emitting or playing said 
corresponding audio signal on demand. 

298. A system as claimed in claim 297 wherein said audio encoding includes Reed-Solomon encoding of 
said prerecorded audio. 

299. A system as claimed in claim 297 wherein said encoding comprises an array of ink dots. 

300. A system as claimed in claim 297 wherein said system includes a wand-like arm having a slot 
through which is inserted said card. 

301. A system as claimed in claim 297 wherein said encoding includes high-frequency modulation of 
said series of dots. 

302. A method of decoding a prerecorded audio signal printed in a faulted tolerant encoded form on a 
first surface of a card with an image printed on a second surface of said card, said method comprising the steps of: 

(a) scanning the encoded form of said card; 

(b) decoding said encoded audio signal; and 

(c) playing said audio signal on an audio output device. 

303. A method as claimed in claim 302 wherein said audio signal is Reed-Solomon encoded by an array 
of dots on the surface of said card. 

304. A method as claimed in claim 302 wherein said encoded form includes modulating an array of 
dots with a high frequency signal component. 

305. A method of information distribution on printed cards said method comprising the steps of: 

dividing the surface of the card into a number of predetermined areas; 

printing a first collection of data to be stored in a first one of said predetermined areas; 

utilising said printed first predetermined area when reading information stored on said 

card; 

and when the information stored on the card is to be updated, determining a second one of said 
predetermined areas to print further information stored on said card, said second area not having being previously 
utilized to print data. 

306. A method as claimed in claim 305 wherein said predetermined areas are selected in a predetermined 

order. 

307. A method as claimed in claim 305 wherein said printing utilizes a high resolution ink dot printer. 

308. A method as claimed in claim 305 wherein said collection of data is printed in an encoded form 
having a degree of fault tolerance. 

309. A method as claimed in claim 305 wherein said collection of data is printed in a Reed-Solomon 
encoded form. 

310. A method as claimed in claim 305 wherein said collection of data is replicated in a chosen 
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predetermined area. 

311. A method as claimed in claim 305 wherein each of said predetermined areas includes a printed 
border region delineating the border of said area. 

312. A method as claimed in claim 305 wherein each of said predetermined areas includes a number of 
5 border target markers indicating the location of said region. 

313. A method as claimed in claim 312 wherein said boarder regions are utilised when reading 
information stored on the card to locate the region. 

314. A method as claimed in claim 312 wherein said border targets comprise a large area of a first colour 
with a small region of a second colour located centrally in said first area. 

10 315. A method as claimed in claim 305 wherein said data is printed utilising a high frequency 

modulating signal. 

316. A method as claimed in claim 315 wherein said modulation comprises a checkerboard pattern. 

317. A method as claimed in claim 305 wherein said predetermined areas are arranged in a regular array 
on the surface of said card. 

15 3 1 8. A method as claimed in claim 305 wherein said data is stored as an array of dots having a resolution 

of greater then substantially 1200 dots per inch. 

319. A method as claimed in claim 305 wherein said card is of a generally rectangular credit card sized 

shape. 

320. A method of creating a set of instructions for the manipulation of an image, said method comprising 
20 the steps of: 

(a) displaying an initial array of sample images for a user to select from; 

(b) accepting a user's selection of at least one of said sample images; 

(c) utilizing attributes of the images of said selection to produce a further array of sample 

images; 

25 (d) iteratively applying steps (a) to (c) until such time as said user selects at least one final 

suitable image; 

(e) utilising the steps used in the creation of said sample image as said set of instructions; 

(f) outputting said set of instructions. 

321. A method as claimed in claim 320 further comprising the step of scanning a User's photograph and 
30 utilising said scanned photograph as an initial image in the creation of each of said sample images. 

322. A method as claimed in claim 320 further comprising the step of printing out said instructions in an 
encoded form for subsequent utilization by said user. 

323. A method as claimed in claim 322 wherein said instructions are printed out in an encoded form on 
one surface of a card in addition to printing out a visual representation of said instructions on a second surface of said 

35 card. 

324. A method as claimed in claim 320 wherein said step (c) of utilizing attributes of the images utilizes 
genetic algorithm or programming techniques to create said array. 

325. A method as claimed in claim 320 further comprising the step of saving a series of selected images 
and utilizing said saved series in said production of a further array of images. 
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326. An apparatus when implementing the method in accordance with any of claims 320 to 325 above. 

327. An apparatus as claimed in 7 wherein said apparatus is in the form of a vending machine. 

328. An information storage apparatus for storing information on inserted cards said apparatus 
comprising: 

sensing means for sensing printed patterns on the surface stored on said card, said patterns arranged in a 
predetermined number of possible active areas of said card; 

decoding means for decoding said sensed printed patterns into corresponding data; 

printing means for printing dot patterns on said card in at least one of said active areas; 

positioning means for positioning said sensed card at known locations relative to said sensing means and said 
printing means; 

wherein said sensing means is adapted to sense the printed patterns in a current active printed area of said 
card, said decoding means is adapted to decode said sensed printed patterns into corresponding current data and, 
when said current data requires updating, said printing means is adapted to print said updated current data at a new 
one of said active areas after activation of said positioning means for correctly position said card. 

329. An apparatus as claimed in claim 328 wherein said printing means comprises an ink jet printer 

device. 

330. An apparatus as claimed in claim 328 wherein said ink jet printer includes a card width print head 
able to print a line width of said card at a time. 

331. An apparatus as claimed in claim 329 wherein said positioning means comprises a series of pinch 
rollers to pinch said card and control the movement of said card. 

332. An apparatus as claimed in claim 328 wherein said printed patterns are laid out in a fault tolerant 
manner and said decoding means includes a decoder for said fault tolerant pattern. 

333. An apparatus as claimed in claim 332 wherein said fault tolerant manner comprises Reed - 
Solomon encoding of said patterns and said decoding means includes a Reed - Solomon Decoder. 

334. In a digital camera system comprising: 

an image sensor for sensing an image; 

storage means for storing said sensed image and associated system structures; 

data input means for the insertion of an image modification data module for modification 

of said sensed image; 

processor means interconnected to said image sensor, said storage means and said data 
input means for the control of said camera system in addition to the manipulation of said sensed image; 

printer means for printing out said sensed image on demand on print media supplied to 

said printer means; 

a method of providing an image modification data module adapted to cause said processor 
means to modify the operation of said digital camera system upon the insertion of further image modification 
modules. 

335. A method as claimed in claim 334 wherein said image modification module comprises a card 
having said data encoded on the surface thereof 

336. A method as claimed in claim 335 wherein said data encoding is in the form of printing and said 
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data input means includes an optical scanner for scanning a surface of said card. 

337. A method as claimed in claim 334 wherein said modification of operation comprises applying 
each image modification of a series of image modification modules in turn to the same image in a repetitive 
manner. 

338. In a digital camera system comprising: 

an image sensor for sensing an image; 

storage means for storing said sensed image and associated system structures; 

data input means for the insertion of an image modification data module for modification 

of said sensed image; 

processor means interconnected to said image sensor, said storage means and said data 
input means for the control of said camera system in addition to the manipulation of said sensed image; 

printer means for printing out said sensed image on demand on print media supplied to 

said printer means; 

the improvement comprising providing an image modification data module adapted to 
cause said processor means to perform a series of diagnostic tests on said digital camera system and to print out the 
results via said printer means. 

339. A digital camera system as claimed in claim 338 wherein said image modification module 
comprises a card having instruction data encoded on one surface thereof and said processor means includes means for 
interpreting said instruction data encoded on said card. 

340. A digital camera system as claimed in claim 338 wherein said diagnostic tests include a cleaning 
cycle for said printer means so as to improve the operation of said printer means. 

341. A digital camera system as claimed in claim 338 wherein said diagnostic tests include printing a 
continuous all black strip by said printer means. 

342. A digital camera system as claimed in claim 338 wherein said printer means is an ink jet printer 
having a large array of nozzles and said diagnostic tests include modulating the operation of said nozzles so as to 
improve the operation of said ink jet printer. 

343. A digital camera system as claimed in claim 338 wherein said diagnostic tests include printing out 
various internal operational parameters of said camera system. 

344. A digital camera system as claimed in claim 338 wherein said camera system further includes a 
gravitational shock sensor and said diagnostic tests include printing out an extreme value of said sensor. 

345. A camera system for the creation of images, said camera system comprising: 
a sensor for sensing an image; 

a processing means for processing said sensed image in accordance with any predetermined 
processing requirements; 

a printer means for printing said sensed image on the surface of print media, said print media 
including a magnetically sensitive surface; 

a magnetic recording means for recording associated information on said magnetically sensitive 

surface. 

346. A camera system as claimed in claim 345 wherein said associated information comprises audio 
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information associated with said sensed image. 

347. A camera system as claimed in claim 345 wherein the printer means prints said sensed image on a 
first surface of said print media and the magnetic recording means records said associated information on a second 
surface of said print media. 

5 348. A camera system as claimed in claim 345 wherein said print media is stored on an internal 

detachable roll in said camera system. 

349. A camera system as claimed in claim 345 wherein said magnetic sensitive surface comprises a 
strip affixed to the back surface of said print media. 

350. A method of creating a permanent copy of an image captured on an image sensor of a handheld 
1 0 camera device having an interconnected integral computer device and an integral printer means for printing out on 

print media stored with said camera device, said method comprising the steps of: 

(a) sensing an image on said image sensor; 

(b) converting said image to an encoded form of said image, said encoded form having fault 
tolerant encoding properties; 

1 5 (c) printing out said encoded form of said image as a permanent record of said image 

utilizing said integral printer means. 

351. A method as claimed in claim 350 wherein said integral printer means includes means for printing 
on a first and second surface of said print media and said sensed image or a visual manipulation thereof is printed on 
said first surface thereof and said encoded form is printed on said second surface thereof. 

20 352. A method as claimed in claim 350 wherein a thumbnail of said sensed image is printed alongside 

said encoded form of said image. 

353. A method as claimed in claim 350 wherein said fault tolerant encoding comprises forming a Reed- 
Solomori encoded version of said image. 

354. A method as claimed in claim 350 wherein said encoded form of said image includes applying a 
25 high frequency modulation signal to said encoded form such that said permanent record includes repeatable high 

frequency spectral components. 

355. A method as claimed in claim 354 wherein said high frequency modulation signal comprises a 
checkerboard two dimensional signal. 

356. A method as claimed in claim 350 wherein said print media and the ink supply for said printer 
30 means is stored in a print roll means which is detachable from said camera device. 

357. A distribution system for the distribution of image manipulation cards for utilization in camera 
devices having a card manipulation interface for the insertion of said image manipulation cards for the manipulation 
of images within said camera devices, said distribution system comprising: 

a plurality of printer devices for outputting said image manipulation cards; 
35 each of said printer devices being interconnected to a corresponding computer system for the storage of a 

series of image manipulation card data necessary for the construction of said image manipulation cards; 

said computer systems being interconnected via a computer network to a card distribution computer 
responsible for the distribution of card lists to said computer systems for printing out corresponding cards by said 
printer systems. 
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358. A distribution as claimed in claim 357 wherein said computer systems store said series of image 
manipulation card data in a cached manner over said computer network. 

359. A distribution system as claimed in claim 357 wherein said card distribution computer is also 
responsible for the distribution of new image manipulation cards to said computer systems. 

360. A distribution system as claimed in claim 357 wherein said image manipulation cards include 
seasonal event cards which are distributed to said computer systems for the printing out of cards for utilization in 
respect of seasonal events. 

361. A data structure encoded on the surface of an object comprising: 

a series of block data regions with each of said block data regions including: 
an encoded data region containing data to be decoded in an encoded form; 

a series of clock marks structures located around a first peripheral portion of said encoded data region; and 
a series of easily identifiable target structures located around a second peripheral portion of said encoded 
data region. 

362. A data structure as claimed in claim 361 wherein said block data regions further include an 
orientation data structure located round a third peripheral portion of said encoded data region. 

363. A data structure as claimed in claim 362 wherein said orientation data structure comprises a line of 
equal data points along an edge of said peripheral portion. 

364. A data structure as claimed in claim 363 wherein said clock marks structures include a first line of 
equal data points in addition to a substantially adjacent second line of alternating data points located along an edge of 
said encoded data region. 

365. A data structure as claimed in claim 364 wherein said clock mark structures are located on mutually 
opposite sides of said encoded data region. 

366. A data structure as claimed in claim 361 wherein said target structures comprise a series of spaced 
apart block sets of data points having a substantially constant value of a first magnitude except for a core portion of a 
substantially opposite magnitude to said first magnitude. 

367. A data structure as claimed in claim 366 wherein said block sets further includes a target number 
indicator structure comprising a contiguous group of said values of said substantially opposite magnitude. 

368. A data structure as claimed in any of claims 361 to 367 wherein said data structure comprises a 
series of printed dots on a substrate surface. 

369. A method of decoding a data structure encoded on the surface of an object, said data structure 
comprising: 

a series of block data regions with each of said block data regions including: 
an encoded data region containing data to be decoded in an encoded form; 

a series of clock marks structures located around a first peripheral portion of said encoded data region; 
a series of easily identifiable target structures located around a second peripheral portion of said encoded 
data region; 

the method comprising the steps of: 

(a) scanning said data structure; 

(b) locating the start of said data structure; 
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(c) locating said target structures including determining a current orientation of said target 

structures; 

(d) locating said clock mark structures from the position of said target structures; 

(e) utilizing said clock mark structures to determine an expected location of bit data of said 
5 encoded data region; and 

(f) determining an expected data value for each of said bit data. 

370. A method as claimed in claim 369 wherein said clock marks structures include a first line of equal 
data points in addition to a substantially adjacent second line of alternating data points located along an edge of said 
encoded data region and said utilising step (e) comprises running along said second line of alternating data points 

1 0 utilizing a pseudo phase locked loop type algorithm so as to maintain a current location within said clock mark 
structures. 

371 . A method as claimed in claim 370 wherein said determining step (f) comprises dividing a sensed bit 
value into three contiguous regions comprising a middle region and a first lower and a second upper extreme regions, 
and: 

1 5 with those values within a first lower region, determining the corresponding bit value to be a first lower 

value; 

with those values within a second upper region, determining the corresponding bit value to be a second 
upper value; 

with those values in said middle regions, utilising the spatially surrounding values to determine whether said 
20 value is of a first lower value or a second upper value. 

372. A method of determining an output data value of sensed data comprising: 

(a) dividing a sensed data value into three contiguous regions comprising a middle region and a first 
lower and a second upper extreme regions, and: 

with those values within a first lower region, determining the corresponding bit value to be a first lower 

25 value; 

with those values within a second upper region, determining the corresponding bit value to be a second 
upper value; and 

with those values in said middle regions, utilising the spatially surrounding values to determine whether said 
value is of a first lower value or a second upper value. 
30 373. A fluid supply to fluid chambers fabricated on a planar wafer, said supply being by means of 

through wafer channels, wherein said through wafer channels each supply a plurality of fluid chambers. 

374. A fluid supply as claimed in claim 373 wherein said through wafer channels comprise etchant holes 
in one wall exposed to atmospheric conditions. 

375. A fluid supply as claimed in claim 373 and 2 wherein said fluid chambers each include a fluid filter 
35 in one wall. 

376. A fluid supply as claimed in claim 373 wherein said through-channels are constructed by means of 
an anisotropic etch of the wafer material. 

377. A fluid supply as claimed in claim 373 wherein said wafer material is substantially silicon. 

378. A fluid supply as claimed in claim 373 wherein said anisotropic etch utilises of a high density low 
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pressure etch. 

379. A fluid supply means for supplying a plurality of different fluids to a plurality of different supply 
slots said supply slots are being spaced apart at periodic intervals in an interleaved manner said apparatus comprising; 

a. fluid inlet means for each of said plurality of different fluids. 

b. a main channel flow means for each of said different fluids, connected to said fluid inlet means and 
running past each of said supply slots; and 

c. sub-channel flow means connecting each of said supply slots to a corresponding main channel flow 

means; 

wherein the number of fluids is greater than 2 and at least two of said main channel flow means run along the 
first surface of a moulded flow supply unit and another of said main channel flow means runs along the top surface of 
said moulded piece with the subchannel flow means being interconnected with said slots by means of through-holes 
through the surface of the said moulded piece. 

380. A fluid supply means is claimed in claim 379 wherein said supply means is plastic injection 
moulded. 

381. A fluid supply means that as claimed in claim 379 wherein the pitch rate of said slots is substantially 
less than or equal to 1 ,000 slots per inch. 

382. A fluid supply means as claimed in claimed 1 wherein the collection of slots runs substantially the 
width of a photograph. 

383. A fluid supply means as claimed in claim 379 further comprising: 

a plurality of roller slot means for the reception of one or more pinch rollers and wherein said fluid 
comprises ink and said rollers are utilised to control the passage of a print media across a print-head interconnected to 
said slots. 

384. A fluid supply means as claimed in claim 383 wherein said slots are divided into corresponding 
colour slots with each series of colour slots being arranged in columns. 

385. A fluid supply means as claimed in claim 379 wherein at least one of said channels is exposed when 
fabricated and is sealed by means of utilising sealing tape to seal the exposed surface of said channel. 

386. A fluid supply means as claimed in claim 379 wherein said fluid supply means is further provided 
with a TAB slot for the reception of Tape Automated Bonded (TAB) wires. 

387. A printer mechanism for printing images utilizing at least one ink ejection mechanism supplied 
through an ink supply channel, said mechanism comprising: 

a series of ink supply portals at least one per output color, adapted to engage a 
corresponding ink supply mechanism for the supply of ink to said printer; 

a series of conductive connector pads along an external surface of said printer mechanism; 
a page width print head having a series of ink ejection mechanisms for the ejection of ink; 

an ink distribution system for distribution of ink from said ink supply portals to the ink 
ejection mechanisms of said page width print head; 

a plurality of interconnect control wires interconnecting said page width print head to said 

conductive connector pads; 

wherein said printer mechanism is adapted to be detachably inserted in a housing 
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mechanism containing interconnection portions for interconnecting to said conductive connector pads and said ink 
supply connector of interconnection to said ink supply portals for the supply of ink by said ink supply mechanism. 

388. A printer mechanism as claimed in claim 387 wherein said plurality of interconnect control wires 
form a tape automated bonded sheet which wraps around an external surface of said printer mechanism and which is 

5 interconnected to said conductive connector pads. 

389. A printer mechanism as claimed in claim 387 wherein said interconnect control wires comprise a 
first set of wires interconnecting said conductive connector pads and running along the length of said print head, 
substantially parallel to one another and a second set of wires running substantially parallel to one another from the 
surface of said print head, each of said first set of wires being interconnected to a number of said second set of wires. 

10 390. A printer mechanism as claimed in claim 387 wherein said ink supply portals include a thin 

diaphragm portion which is pierced by said ink supply connector upon insertion into said housing mechanism. 

391 . A printer mechanism as claimed in claim 387 wherein said page width print head includes a number 
of substantially identical repeatable units each containing a predetermined number of ink ejection mechanisms, each 
of said repeatable units including a standard interface mechanism containing a predetermined number of interconnect 

1 5 wires, each of said standard interface mechanism interconnecting as a group with said conductive connector pads. 

392. A printer mechanism as claimed in claim 387 wherein said print head is constructed from a silicon 
wafer, separated into page width wide strips. 

393. A method of providing for resistance to monitoring of an integrated circuit by means of 
monitoring current changes, said method comprising the step of including a spurious noise generation circuit as part 

20 of said integrated circuit. 

394. A method as claimed in claim 393 wherein said noise generation circuit comprises a 
random number generator. 

395. A method as claimed in claim 394 wherein said random number generator comprises a 
LFSR (Linear Feedback Shift Register). 

25 396. A CMOS circuit having a low power consumption, said circuit including a p-type 

transistor having a gate connected to a first clock and to an input and an n-type transistor connected to a second clock 
and said input and wherein said CMOS circuit is operated by transitioning said first and second clocks wherein said 
transitions occur in a non-overlapping manner. 

397. A CMOS circuit as claimed in claim 396 wherein said circuit is positioned substantially 
30 adjacent a second circuit having high power switching characteristics. 

398. A CMOS circuit as claimed in claim 397 wherein said second circuit comprises a noise 
generation circuit. 

399. A method of providing for resistance to monitoring of an memory circuit having multiple 
level states corresponding to different output states, said method comprising utilizing the intermediate states only for 

3 5 valid output states. 

400. A method as claimed in claim 399 wherein said memory comprises flash memory. 

40 1 . A method as claimed in claim 399 wherein said memory includes a parity bit. 

402. A method of providing for resistance to tampering of an integrated circuit comprising utilizing a 
circuit path attached to a random noise generator to monitor attempts at tampering with said integrated circuit. 
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403. A method as claimed in claim 402 wherein said circuit path includes a first path and a second path 
which are substantially inverses of one another and which are further connected to various test circuitry and which are 
exclusive ORed together to produce a reset output signal. 

404. A method as claimed in claim 402 wherein said circuit paths substantially cover said random noise 
5 generator. 

405. A Tamper Detection Line connected at one end to a large resistance attached to ground and at a 
second end to a second large resistor attached to a power supply, said tamper detection line further being 
interconnected to a comparator that compares against the expected voltage to within a predetermined tolerance, 
further in between said resistance are interconnected a series of test, each outputting a large resistance such that if 

1 0 tampering is detected by one of said tests said comparator is caused to output a reset signal. 

406. An authentication system for determining the validity of an attached unit to be authenticated 
comprising: 

a central system unit for interrogation of first and second secure key holding units; 

first and second secure key holding objects attached to said central system unit, wherein said second key holding 
1 5 object is further permanently attached to said attached unit; 

wherein said central system unit is adapted to interrogate said first secure key holding object so as to determine a first 

response and to utilize said first response to interrogate said second secure key holding object to determine a second 

response, and to further compare said first and second response to determine whether said second secure key holding 

object is attached to a valid attached unit. 
20 407. A system as claimed in claim 406 wherein said second secure key holding object further includes a 

response having an effectively monotonically decreasing magnitude factor such that, after a predetermined utilization 

of said attached unit and or said , said attached unit ceases to function. 

408. A system as claimed in claim 406 wherein said attached unit comprises a consumable product. 

409. A system as claimed in claim 406 wherein said central system unit interrogates said first secure key 
25 holding object with a substantially random number and receives said first response, said central system then utilizes 

said first response in the interrogation of said second secure key holding object to determine said second response, 
said central system unit then utilizes said second response to interrogate said first secure key holding unit to determine 
a validity measure of said second response. 

410. A system as claimed in claim 406 wherein said system is utilized to authenticate a consumable for a 

30 printer. 

411. A system as claimed in claim 410 wherein said printer comprises and ink jet printer and said 
consumable includes ink. 
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